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AFFECT AND PERCEPTUAL LEARNING 


GARDNER MURPHY 


The Menninger Foundation 


A question directed to a group of 
modern psychologists regarding the role 
of affect (or the physiological substrate 
of affect) in perception might elicit the 
following responses: (a) Affect cannot 
influence perception. (5) Affect can 
intensify or weaken the perceptual re- 
sponse (e.g., through a mechanism like 
that of dynamogenesis or intersensory 
processes). It may intensify, or pro- 
long, or consolidate the percept. It may 
prevent the perceptual structure from 
changing (this is sometimes called ri- 
gidity), or it may make it more labile, 
but it may not directly alter perceptual 
structure. (c) Affect can intensify or 
weaken certain aspects of a perceptual 
response, as in some of the “perceptual 
defense” studies. (d) Affect can in- 
tensify or weaken certain aspects of a 
perceptual response in such a way as to 
influence later perceptual responses, e.g., 
it can result in perceptual learning. 
The present paper explores some of the 
issues related to the last of these pos- 
sibilities. 

I 


It is interesting to note the unfinished 
debate (cf. Socrates vs. the Sophists, 
and the Gibsons [4] vs. Postman [15]) 
between those who assert and those who 
deny that the development of perception 
must move toward realistic contact with 
the environment. But in view of the 
fact that in everyday life, and in our 


laboratories, our hopes and fears lead to 
appearances that are notoriously decep- 
tive, it seems to the present writer a 
little odd that affect does not enter into 
these discussions of perceptual develop- 
ment (or rather, I should say that af- 
fect is not officially included among the 
factors influencing the perceptual act). 
This becomes still more strange when 
one notes that “set,” “hypothesis,” “at- 
titude,” “mood,” and “value” are almost 
universally agreed upon as influencing 
perception. When one focuses on these 
processes so as to see them at close 
range, they are seldom affect-free. And 
the influences which they exert are, so 
far as I know, universally conceded to 
last on into subsequent perceptual re- 
sponses, as has long been clear, espe- 
cially since the time of Rubin (23). 
The issue here is not whether percep- 
tion moves toward greater realism or 
toward better organized structure, or 
toward finer differentiation and fuller 
integration. Space precludes discussion 
of these and many other possibilities. 
The present paper presupposes that the 
types of perceptual learning described 
by the Gibsons exist. Rather, the aim 
is solely to explore the rather neglected 
but very pressing issue regarding the 
role of affect in perception and in per- 
ceptual learning. The only aspect of 
affectivity considered here is the pleas- 
antness-unpleasantness dimension. 
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II 


In exploring the possibility that af- 
fect may alter the emphasis, or domi- 
nance relations, within a perceptual act, 
the following seem to be some of the 
more easily identifiable processes: (a) 
the percept may be so structured as 
to reveal emphasis upon a component 
which has been associated with positive 
hedonic tone (autistic perception, i.e., a 
drive-satisfying type); (b) the percept 
may be so structured as to cope with 
a difficult or challenging environment 
by emphasizing a component associated 
with negative tone, or, in any event, 
with components acting as a threat, re- 
quiring an “alerting” response. It will 
be noted that “alerting” likewise oper- 
ates in the service of a “pleasure prin- 
ciple” by warding off that which might 
cause distress. It constitutes a round- 
about way to pleasure (as in “second- 
ary process thinking” in psychoanaly- 
sis); (c) a percept may be so struc- 
tured as to be more satisfying, e.g., 
more interesting in its own right, not 
because it represents the environmental 
possibilities to be more favorable than 
they actually are, but through the 
greater satisfaction that comes from 
grasping more fully, rather than less 
fully, the nature of the stimulus. Here 
belongs, for example, the aesthetic satis- 
faction of hearing a full orchestration 
rather than a few tuneful bits of sym- 
phonic music. Perhaps we should add, 
here, the satisfaction of being independ- 
ent, not being suggestible, etc., but the 
case for satisfaction in making contact 
with reality remains. (d) A percept 
may become rigid through a circular- 
response mechanism (remotely reminis- 
cent of causalgia, or fingers clutched 
about a live wire). The relation of such 
rigidity to repetition-compulsion may be 
worth exploring. In many instances, 
however, the rigidity is rot a simple 
reflex but expresses a fear of giving up 


the percept, lest we be lost. This is 
especially evident when one cannot give 
up a rigid self image, through fear of 
disorientation or having nothing left to 
cling to. The clinically minded reader 
will think of many other categories. 
(e) A percept may be consolidated in 
such a way as to hurt the perceiver, 
through the mechanism described by 
Freud as masochism; the punishment 
gives satisfaction. 

Most (if not all) of these mecha- 
nisms, whatever their ultimate form, are 
most easily conceptualized in hedonisti¢é 
terms; they all seek pleasure or release 
from stress. The emphasis of the pres- 
ent paper is on pursuing just one of the 
present possibilities, namely, the possi- 
bility wherein perceptual learning is of 
a simple, directly pleasure-seeking type, 
in which the perceptual structure is so 
organized as to accent or emphasize 
those components which directly give 
pleasure. At a later time I hope to be 
able to do more justice to those in- 
stances in which the emphasis is carried 
so far that something gets left out, and 
there is consequently distortion, eva- 
sion, misinterpretation. 

In earlier studies some of us (8, 25) 
have used Rubin’s terminology of “fig- 
ure and ground” to describe the empha- 
sis or dominance factor within a per- 
ceptual whole. This use may or may 
not be advisable. In the present paper 
the concept of “emphasis,” as used by 
Tolman (30) and Muenzinger (13) will 
be used, and an attempt made to sug- 
gest that we are basically dealing with 
the same thing as “dominance,” as used 
by Razran (18), or “regnancy” as used 
by Murray (14). That particular form 
of dominance known as “figure and 
ground” will be noted only when the 
situation resembles that of Rubin. 

I suggest two hypotheses: (a) sub- 
ject to exceptions to be noted later, per- 
ceptual structure changes in such fash- 
ion as to give emphasis to that which is 
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pleasant, in contrast to that which is 
unpleasant or affectively neutral; (5) 
many such changes are cumulative; con- 
stituting a form of perceptual learning. 
This means that directional modifica- 
tions in cognitive structure are made as 
a result of affective factors. This would 
bring us rather closely into line with 
Chein’s (10) definition of autism as 
“the movement of cognitive processes 
in the direction of need satisfaction.” 
It is suggested that positive affect not 
only plays a vital role in the modifica- 
tion of perceptual responses, but that it 
is a clue to some forms of perceptual 
learning. 

Postponing for the present the de- 
tailed discussion of negatively toned 
components in the perceptual field, the 
hypotheses mean that, given two or 
more aspects of a perceptual whole and 
repeatedly associating one of these with 
positive affect, will tend, when these 
various perceptual aspects are simul- 
taneously presented, to lead the domi- 
nant role to be taken by that which has 
been associated with positive affect. 

We assume, of course, that our learner, 
if awake, is actively forming these asso- 
ciations; shifting his attention; inter- 
ested in this detail, bored with that one; 
and making such sense as he can out of 
his situation. Perception is an integra- 
tive process or act, rather than an un- 
selective intake of stimuli. What we 
are concerned with here is rather a spe- 
cific empirical relation between the vari- 
ous aspects of the perceptual whole, 
namely, the apparent fact that posi- 
tive affect (pleasantness) may serve to 
modify a perceptual response by ac- 
centuating some aspects of it. 


III 


While my purpose is not chiefly his- 
torical, I should like to give a few illus- 
trations of recent efforts to cope with 


this problem. Woodworth (32) has 
pointed out that we should regularly 


recognize an affective factor in learning 
and should describe this as “reénforce- 
ment of perception,” rather than rein- 
forcement of an act. In the course 
of experiments in salivary conditioning, 
Razran (20) showed that paintings 
which had one affective status for a 
given hungry subject took on a different 
aspect (apparently because of a new ac- 
cent on some features and the loss of 
accent on other features) as a result of a 
food stimulus paired with them. San- 
ford (24) demonstrated that the mean- 
ing of photographs as indicating objects 
related to food was altered by periods of 
food deprivation. Schafer and Murphy 
(25) devised a simple situation involving 
two caricatured faces, one face associ- 
ated with a reward, the other with a pun- 
ishment, and showed that when the two 
faces were presented together, the one 
that had been previously “rewarded” 
took on the dominant role. This ex- 
periment, when repeated in a modified 
form by Rock and Fleck (22), gave 
nonconfirmatory results; but Jackson 
(8) has repeated both the Schafer- 
Murphy and the Rock-Fleck experi- 
ments and showed that among other 
things the field within which such modi- 
fications are to be induced must be 
small and compact, the Schafer effect 
being easy to reproduce when the 
Schafer technique is used. Incidentally, 
one of the most interesting things in the 
Jackson study was the evidence for in- 
traindividual consistency. Those sub- 
jects who showed this effect more plainly 
with one pair of faces tended to show 
it likewise with another pair of faces. 
Smith and Hochberg (28) have shown 
that the Schafer effect can be repro- 
duced without using reward; they uti- 
lized electric shock as punishment and 
found that the shock had a tendency to 
prevent the shocked aspect from ap- 
pearing as figure. This raises the old 
question of whether the absence of pun- 
ishment is in itself a “reward.” 
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Yet in the huge welter of experiments 
and communications appearing in the 
“New Look” psychology and the com- 
plex issue of the role of affect and im- 
pulse upon perceptual and other cog- 
nitive structures, I am not aware that 
much is known about the specific way 
in which the perceptual field is altered 
by affect. It is true that much has been 
written about perceptual defense. But 
in perceptual defense we have a process 
of exclusion, and the actual dominance 
relations within the perceptual field are 
not investigated. 


IV 


I should like first to stress the impor- 
tance of instability in perceptual struc- 
ture, if modification is to occur. In at- 
tempting a preliminary answer to this 
question, James Simpson, in helping me 
with this paper, has suggested a dia- 
grammatic way (Table 1) in which to 
show a hypothetical course of percep- 
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tual development under the influence of 
various needs and through the utiliza- 
tion of rewards (stimuli bearing positive 
affect). In Table 1 we are to imagine 
our hypothetical subject as presented 
tachistoscopically with a complex visual 
schema including the numbers 1-4-9 
embedded in other material. The first 
response is one of curiosity, which in 
the light of the work of Harlow and his 
associates (5) I should like to call both 
a cognitive and an affective response, 
and a social response to the experi- 
menter. The experienced affect is per- 
haps at first a slight anxiety with mixed 
feeling tone. The perceptual response 
is the number sequence 1-4-9, an un- 
distorted percept. The subject at this 
time makes no overt response because 
the initial percept is unstable and fleet- 
ing. We proceed to a second presenta- 
tion. There is a need to achieve, as the 
subject warms up to the task, and also 
a persisting need to solve the problem 


TABLE 1 


HyPoTHETICAL Course or PERCEPTUAL DEVELOPMENT UNDER THE INFLUENCE OF VARIOUS 
NEEDS AND THROUGH UTILIZATION OF REWARDS (STIMULI BEARING POsITIVE AFFECT) 








Ambiguous 
Tachisto- 
scopic 
Stimulus 


Need Pattern 
(conscious and 
unconscious) 


Sequence 


in Trial 1 


Predominant 


ec 
(kind/amount) 


Perceptual 
Responses 





X1X4X9X Cognitive: 


(curiosity) 


Ist 


Social: (experi- 
menter) 

Achievement and 
Cognitive (solve 
problem) 

Social: (experi- 
menter) 

Sex and Social (girl 
friend) 

Achievement and 
Cognitive (solve 
problem) 

Social: (experimenter) 


Anxiety, Unpleasant 
and 
Minimal 


Pleasant and Un- 
pleasant /Moderate 


Erotic: Pleasant/ 
trong 
Pleasant /Moderate 


149 (undistorted 


Pleasant/ percept) 


1492 (cognitive 
distortion) 


5-1492 (affective None 
distortion) 

149 (cognitive 
correction) 


"149" 


(correct solution) 








(Subject receives 
$ reward) 





X1X4X9X Acquisition (money) 


Achievement 
(solution) 


Social: (experimenter) 











Pleasant /Moderate 


(correct solution) 


149 (learned inter- 
pretation) 
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and to. make a social response to the ex- 
perimenter. This mixture of pleasant 
and unpleasant components will be a 
factor in unsteadying the percept, and 
there are variations around the 1-4-9 
response. For example, in this instance 
the instability leads to the addition of 
an additional number 2, since 1-4—9-2 
is one of the overlearned stock number 
combinations available near to con- 
sciousness and to the effector response 
system. On the third presentation, how- 
ever, a slight shift of internal condi- 
tions causes our subject to remember 
his girl friend with considerable delight 
in thinking of a coming date, and her 
telephone number 5—1492 is perceived. 
Still, however, there is no overt re- 
sponse. On the fourth presentation, the 
cognitive and achievement and social 
factors remain. There is a pleasant 
lingering affect. The reality trend has 
swung again slightly into the ascendant 
and the cognitive response 1-4-9 is now 
called for and uttered, and the subject 
receives a reward. In subsequent trials 
the first thing to be noted is the re-en- 
forcement effect of the reward and the 
further structuring of the response 1-4— 
9. Similar sequences can be devised for 
other patterns. 

Our interest is in the question: where 
and how does the reward get in its 
work? The issue which seems to me to 
call for attention is the fact that initi- 
ally there are unstable perceptual re- 
sponses which permit modifications— 
sometimes only a shift in dominance re- 
lations, sometimes so gross and heavy 
an accent on one detail that other as- 
pects of reality are missed, and there is 
distortion or error. It is by virtue of 
the momentary instability of the per- 
ceptual system that the reward can 
exert its influence. Doubtless my own 
autistic distortions are responsible for 
my assigning importance to these issues; 
but I should like to raise a series of 
questions upon which clarification may 


perhaps be achieved through the critique, 
controversy, and experimentation that 
may be stimulated. 


V 


Suppose we ask ourselves now just 
how can an unstable perceptual response 
system be modified? It may be modi- 
fied either through changes in the 'world 
of outer stimulation or through changes 
inside the organism. Under the former 
head, absolute or relative increases or 
decreases in the intensity of the stimuli 
may alter the perceptual field. Some 
aspects of the field may be muted, or 
may even be eliminated. Other as- 
pects, therefore, may be relatively or 
indeed absolutely emphasized. This is 
what we mean by an alteration in the 
relative emphasis in various parts of the 
field. Secondly, it is my thesis that 
stimulation from within the organism 
(e.g., from various internal sources, in- 
cluding neural and endocrine sources) 
may at any time accent or mute some 
aspects of the perceptual field. It is 
suggested that affective processes, what- 
ever their physiology, or however well 
we may learn to gauge their presence by 
the galvanometer or other instruments, 
should regularly exert some influence. 
The influence might be of a purely in- 
tersensory type, as a color may change 
appearance during the action of a sound 
or tactual stimulation; but at any rate, 
it is hard to see how affective processes 
could be so isolated from the functions 
of the organism as to exert no influence 
at all on the perceptual response sys- 
tem. Granting the great importance of 
the structural properties of the envi- 
ronmental stimulus and the structural 
properties of the responding organism, 
affectivity nevertheless appears to in- 
volve a continuous input of stimulation, 
resulting in facilitation or inhibition. 
A commonplace illustration is the fact 
that we are so delighted with something 
that we do not notice an imperfect de- 
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tail, or are so angry that we “look for 
trouble.” We must therefore ask more 
precisely about the processes that might 
lead affectively toned material to take 
a dominant place in perceptual struc- 
ture. 

Let us note some relations of affec- 
tivity to body movement (the following 
are commonplace evolutionary assump- 
tions; cf. for example, Holt, 6). Move- 
ment toward and movement away from 
objects are present even in unicellular 
animals. As organization becomes more 
complex, the means of locomotion and 
of contact and avoidance become more 
complex, but the basic differentiation 
between “movement toward” and “move- 
ment away from” remains. Let us as- 
sume that primitive awareness, when 
once it begins, involves some capacity 
to differentiate stimulus objects from 
their contexts. Moreover, insofar as we 


note that primitive behavior is ori- 
ented positively toward some elements 
in the environment and negatively to- 


ward others, let us assume that there 
are primitive impulsions toward and 
away from objects. From the present 
viewpoint, these primitive impulsions 
toward and away from objects may in- 
volve affects. Positive hedonic tone 
may appear at the level of experience 
when we are approaching an object and 
getting more and more contact with it. 
Some objects are biologically bene- 
ficent. In the long run, from an evolu- 
tionary point of view, we should expect 
positive movement to occur in the case 
of those objects which it is “good for” 
the organism to possess. By the same 
logic, there is a primitive basis for posi- 
tive affect; positive affect is the subjec- 
tive aspect of approach behavior. 

The types of biologically determined 
perceptual responses that we have been 
assuming are of course enormously 
elaborated by the learning process, and 
in particular by the education of hu- 
man beings in the world of symbols. 


Objects that are at first devoid of great 
affect (words, gestures, coins, etc.) come 
to carry enormous affective freight, and 
one’s seeing and hearing may be influ- 
enced by the meaning of the symbol, 
ie., the symbol may take on a domi- 
nant role because of what it stands for. 
But it is not clear that the basic func- 
tioning of affect could be altered by this 
fact. Indeed, this fact seems to point 
to our human dependence on abstract 
or remote objects by virtue of their 
linkage, in our life history, with more 
concrete and immediate goals. The 
dominance relations within a perceptual 
field may indeed be determined largely 
by very remote, subtle, and complicated 
acquired meanings of the components 
of the field. But the hypothesis is of- 
fered that however the affective char- 
acter of these components of the field 
arises, their affective character influ- 
ences their dominance relations. 

When, therefore, at the level of direct 
satisfactions of biological needs, objects 
begin to stimulate the individual, there 
is a tendency for the perceptual re- 
sponse to the satisfying object to be- 
come more and more prominent. Primi- 
tive movements of approach are there- 
fore accompanied by primitive positive 
hedonic tone. Perceptual responses to 
objects that are pleasant tend to move 
into prominent positions in the percep- 
tual structure. 

It is agreed that expectancy and hy- 
pothesis testing are fundamental in per- 
ceptual learning. But why does expect- 
ancy in relation to the pleasant become 
dominant at times over expectancy in 
relation to the neutral. or the unpleas- 
ant? Perhaps part of the problem is 
the means-end relationship; i.e., we look 
for trouble if this helps us to avoid 
trouble. But if we are simply function- 
ing at a phantasy level, or if, in a post- 
test series, we are simply ruminating 
on the good, bad, and indifferent things 
through which we have passed, there is 
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no means-end service accomplished by 
expectancy related to the neutral or the 
unpleasant, and the pleasure principle 
can operate. 

From an organism’s general evolu- 
tionary position, response to the “good” 
and to the “dominant” in the environ- 
ment are often identical. We must not 
miss the good things that are available. 
Expectancy leads to sensitization. But 
carry-over of this good-expecting atti- 
tude can be very disruptive of adjust- 
ment; when these attitudes carry over 
into situations in which life is rigged 
against us, we get into trouble with re- 
ality, since perception has to be basi- 
cally a reality-oriented process. It is for 
this very reason that perceptual re- 
sponses become rather deeply ingrained, 
and for this very reason that there is a 
danger that perception will miscarry at 
times and lead us to expect the good 
even where it is not there. We know at 


heart, as Ulysses did, that we have to 


be lashed to the mast, or the sirens and 
the lotus eaters will get us. 

From this standpoint it is believed 
logical to conclude that during continu- 
ous or repeated stimulation, pleasant 
things tend to receive more and more 
emphasis in any unstable perceptual 
field. I cannot here discuss the ques- 
tion whether such hedonic factors in 
learning operate in essentially the same 
way at this primitive level and also at 
the level of such complex phenomena 
as self-defense, self-justification, and the 
intrinsically satisfying process of ra- 
tional planning. Razran (18, 19), 
among others, has amassed much evi- 
dence. that there are levels of learning. 
I have, however, indicated (page 2) 
where my bias lies, namely, in the be- 
lief that a pleasure principle enters into 
much that at first sight seems free of it; 
it seems to me that the perceptual field 
is structured by the satisfactions of the 
social and cognitive worlds, e.g., through 
the satisfactions which thinking subjects 


necessarily confront through the joys 
and the vicissitudes of the thought proc- 
ess itself. I cannot, therefore, find an 
area where hedonistic perceptual theory 
cannot apply.* 

Positive affect will be present when- 
ever we are carrying forward evolu- 
tionarily given goal-seeking activities. 
The satisfactions, of course, may be 
aroused either directly by the goal or 
by objects associated or conditioned to 
the goal, and the process may be quite 
complex, as in being gratified through 
money or honorific letters after one’s 
name. The hypothesis entertained is 
that any aspect of a perceptual field 
which is signalized in this fashion by 
gratification is likely to be the conscious 
aspect of a goal-seeking activity. More- 
over, in the light of the general theory 
of dominance in the theory of condi- 
tioning, response to that which is most 
gratifying will tend to have the highest 
position in the dominance hierarchy. 
The greater the satisfaction, therefore, 
the greater the movement, during suc- 
cessive encounters with a situation, to- 
ward the apex of the dominance hier- 
archy. 

If we now ask by what process a 
component in a perceptual whole can 
be reinforced by the sheer presence of 
affect, we may tentatively restate the 
problem as one ultimately involving the 
dominance relations which may perhaps 
hold, not only in conditioning, but in all 
psychological events, as shown in Fig. 1. 
From Razran’s extensive analysis (18) 
it appears that conditioning does not 
simultaneously attach S; to Ry and S. 
to R,; the dominance relation is ex- 
pressed in the fact (ordinarily, at least) 

1 It would be of interest to see whether the 
language of drive reduction (and of anxiety 
reduction) could state all these things better. 
I am inhibited in attempting this myself, as 
I often find it difficult, in my own case and 
in that of others, to be sure about drives (and 
anxieties), while pleasantness and unpleasant- 
ness usually remain easily identified. 











Fic. 1. Dominance relations. 


that one of these possibilities is realized, 
not both. 

Let us at the same time use the Birch- 
Bitterman (2) concept of “sensory inte- 
gration.” Sensory integration (and dis- 
integration or loss of connection) goes 
on continuously. If the question be 


raised, “How can such integration be 
achieved by an affective component?”, 


our reply is that the affective component 
often betrays the dominance relations at 
work in the response system, which as 
we have seen is both an affective and an 
overt behavior system. For example, 
when you say, “Tell me what you see,” 
the subjects in the experiments cited 
above moved in the direction of empha- 
sizing that aspect of the field which 
had previously been associated with re- 
ward. Sensory integration takes one 
form through the action of affect and 
simultaneously excludes other forms. 
The results of such association should 
be cumulative, as are the effects of most 
types of learning involving simple asso- 
ciation; and the experimental data, as 
in the Schafer-Murphy and Jackson ex- 
periments, confirm this view. 


VI 


Under the very simple conditions de- 
scribed so far, it is sufficient to say that 
that which is not satisfying is that which 
is shoved to one side. Perhaps the bio- 
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logical process of escaping or shoving to 
one side is the basis for the phenomena 
of negative affect. The turning away 
or rejection of an experience at the con- 
scious level corresponds, from the pres- 
ent viewpoint, to the biological turning 
away or rejection of the object. This 
would apply even to the Smith and 
Hochberg experiment in which electric 
shock was sufficient basis for the asso- 
ciated face’s being rejected. I suggest 
that the perceptual field takes on a 
structure in which the dominant role is 
played by that aspect which is being 
pursued, and ground by that which is 
being fled. 

But, as everyone knows, there are 
important instances of dominant roles 
played not by the pleasant, but by the 
unpleasant. Charles Snyder has phrased 
this simply and well: “How is an or- 
ganism able to move away from a given 
object without that object’s first be- 
coming dominant in the perceptual 
field?” A problem that cannot further 
be avoided! Obviously, the whole of 
the present thesis, if correct at all, can 
apply only to a trend during successive 
interactions with the environment, not 
with a process full blown when it first 
appears. It is only with experience, if 
ever, that structure becomes stabilized 
in a satisfying way. Perception is often 
unstable, wobbly, during the learning. 
Moreover, the unpleasant is at times 
dominant both at the time of its first 
appearance and after the achievement 
of stable structure. 

I have indeed taken on a rather large 
problem when stating that that which is 
associated with unpleasantness is among 
the things tending to become nondomi- 
nant. In some situations that which is 
most frustrating is actually most likely 
to be observed. This is analogous, of 
course, as already noted, to the “em- 
phasizing” (or alerting) effect. It is 
often touch and go whether we shall 
face or avoid a threat stimulus. Since 
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in this paper I am not allowing myself 
to dilate upon all the conditions (ex- 
pectancy, masochism, etc.) that might 
lead to such a result, I will oversimplify 
by referring to the asymmetrical U 
curves which have sometimes resulted 
from studies of “recall of pleasant and 
unpleasant experiences” (11, 12, cf. also 
16). These curves, ideally taking per- 
haps such a form as is shown in Fig. 2, 
may represent simultaneously the ad- 
vantage of pleasant over unpleasant, 
and the advantage of strong over weak 
affect. Severely unpleasant alerting situ- 
ations can take precedence over mildly 
pleasant situations. That which be- 
comes dominant may be that which is 
very annoying, rather than that which 
is mildly pleasant. Indeed, I gladly 
agree that there are many instances 
analogous to the phenomenon of trauma, 
in which the alerting affect may have 
consequences far more marked than 
those of positive affect. Various types 


of U curves would therefore be appro- 


priate to depict the situation. This 
means that we must include a dimen- 
sion of sheer intensity along with our 
affectivity dimension. And, to be logi- 
cal, we must again say that the unpleas- 
ant gets into the picture in proportion 
to its intensity, and because it is ulti- 
mately a means to the pleasant. 


UNITS RECALLED 





-I ° +! 
AFFECTIVE TONE 


Fic. 2. Advantage, of pleasant over unpleas- 
ant, and strong over weak affect. 


In the recent studies by Dulany (3) 
and Pustell (17) another dimension of 
the punishment situation is stressed. 
Dulany appears to have shown that 
when one of four tachistoscopically pre- 
sented figures is severely shocked, and 
S learns to avoid reporting that this one 
“stands out” among the rest, he alse 
learns to avoid perceiving that this one 
“stands out”; the result appears to be 
experiential as well as behavioral. But 
in Pustell’s parallel study in which the 
shock comes so quickly after the stimu- 
lus that S cannot avoid it, many Ss 
(notably the males) develop “vigilance” 
(lowering of thresholds for the critical 
stimulus) rather than defense. Such 
studies may help us to understand the 
omnipresent importance of set in per- 
ceptual learning. Set can either lower 
a perceptual threshold or raise it. The 
question is why we are sometimes set 
for the pleasant, or, as in the vigilance 
experiments, why we are.set for the un- 
pleasant. Maybe because we can thus 
better use the pleasant or thus get away 
from the unpleasant. From such a 
viewpoint, needs and readinesses are the 
same thing. The conflict between hy- 
pothesis and need psychology disap- 
pears. 

The discussion of the conditions gov- 
erning the dominance of the unpleasant 
could lead into all outdoors, and I must 
call a halt. But let me emphasize once 
again that the present approach recog- 
nizes that the unpleasant often can, and 
does, become dominant. 


VII 


It is time now to look at those issues, 
among the ones presented, that can be 
decided by experiment. The following 
questions must be answered in the 
course of any investigation dealing with 
these issues: 

Under what conditions does the 
“Schafer effect” (perceptual learning 
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process resulting from dominance of the 
pleasant) appear? 


1. In which sensory modalities? 

2. Does it appear when reward alone is 
used, or only when reward and punish- 
ment are combined? 

3. At what levels of awareness does it 
appear? 


a. For example, does it appear when 
affectively toned stimuli are presented 
below their usual (sensory) threshold 
value? 

5. Does it appear when affective ma- 
terial is supraliminal, but no explicit 
connection is formed by S between af- 
fect and the rest of the perceptual field? 

c. Does it appear only when an ex- 
plicit connection is formed? 

d. Does it appear only when the con- 
nection is verbalized? 

e. Does it appear only when there is 
ego involvement in forming the con- 
nection? 


4. What is the role of frequency, in- 
tensity, vividness in such learning? 

5. What is the role of extinction (and 
of consolidation) when rewards and 
punishments are removed? 

6. Does this kind of approach have any 
utility at all when the satisfactions come 
chiefly from events inside the person— 
as related, for example, to self-respect? 
How is the reappraisal of oneself dur- 
ing psychotherapy related to the sim- 
plest figure-ground dynamics? 

7. Last, but by no means least, what is 
the relation of extrinsic rewards and 
punishments to the intrinsic satisfac- 
tions which come directly from clear, in- 
ternally consistent, well-oriented percep- 
tion, and the frustrations which come 
from confused, bewildered, internally in- 
consistent perception? If there is such 
a thing as joy in discovery, there is 
such a thing as joy in the sheer use of 
the perceptual apparatus, and this must 
be carefully distinguished from the de- 
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lights of autistic distortion, if for no 
other reason than that at a later time 
we shall have to compare the satisfac- 
tion of reality seeking with the satisfac- 
tion of reality evasion. 


The experiments about to be de- 
scribed comprise a group of interlock- 
ing studies in the visual, tactual, and 
auditory modalities, utilizing adult sub- 
jects who can, when desirable, take part 
in all of the various experiments and in 
other experiments and clinical studies 
at the Menninger Foundation.” 

I will sketch here a few of the studies 
which my associates and I are carrying 
out in the attempt to test such hypothe- 
ses as these and to develop methods 
suited to the definition of affect and its 
role in perceptual learning. 

After Jackson’s repetition of the 
Schafer-Murphy experiment, one of the 
more obviously pressing needs was to 
ascertain whether similar results could 
be achieved in other modalities. After 
a large number of pilot studies introduc- 
ing variations in the basic design of the 
Schafer study, we finally decided to 
stick as literally as possible to the bare 
outline of the Schafer method, but to 
use the auditory and tactual modalities. 
In the auditory field the technique 
finally developed was to tape record 
two voices, each reading prose material 
(from Rachel Carson’s The Sea Around 
Us); to present in planned haphazard 
order the materials read by one voice, 
and by the other; then in the test se- 
ries to present by tape recording a con- 
glomerate of the two—that is, both 
voices on the same tape—and ascertain 
to which voice the subject made his 
perceptual response (he could not hear 
both at once). These investigations by 
Fred and Charles Snyder (29) have in- 
dicated that an auditory version of the 

2 This investigation was supported by a re- 
search grant, M-715(C), from the National 


Institute of Mental Health, of the National 
Institutes of Health, Public Health Service. 
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Schafer effect is feasible: the subjects 
tend to hear those materials which were 
associated with monetary rewards in 
competition with those associated with 
monetary punishments. 

In the investigation of tactual figure- 
ground effects by Teodoro Ayllon and 
Robert Sommer (1), ceramic plaques 
were used, with a deep irregular contour 
line vertically down the middle. In the 
training series, the subject traced the 
groove with his gloved right index 
finger, while looking at a right-pointing 
face painted to the left of the groove or 
a left-pointing face painted to the right 
of the groove, and simply learned the 
names of these faces while receiving 
electric shock for one face and no shock 
for the other. (The absence of shock 
appears to be a reward, but this con- 
troversial question will have to be 
studied much more fully at a later 
time.) In the test series, the subject, 
now blindfolded, moved his gloved finger 
down the groove, which (except for set- 
breaking figures) was always the same. 
Here there was a trend to perceive the 
nonshocked face (a “defense” reaction 
in accordance with the autism prin- 
ciple) when the unpleasantness of the 
shock was rated by S as “slight.” 

When, however, the shock was at a 
level reported to be “moderate” or 
“severe,” there was a significant tend- 
ency toward “alerting,” i.e., to perceive 
the shocked face. Further studies with 
both auditory and tactual figure-ground 
effects are being carried forward, with 
emphasis upon three problems: first, 
the problem of generalization, when new 
material is used that has something in 
common with the material on which 
training has already been carried out; 
second, the “extinction” of freshly ac- 
quired perceptual habits; and third the 
defense and “alerting” responses at dif- 
ferent levels of unpleasantness. Several 
other half-finished studies of perceptual 
dominance are under way, designed to 


answer some of the questions stated on 
page 10. 

We have also been interested in the 
use of the Ames techniques (9), espe- 
cially with reference to the question: 
Can the perceptual distortions or mis- 
interpretations investigated by the Ames 
methods be reduced or eliminated to 
some degree by the use of affective fac- 
tors related to certain cues; can the un- 
learning of such misinterpretations be 
facilitated by a process through which 
distortion is punished and correct per- 
ception apprehended? James Simpson 
(26) selected the aniseikonic-lens situa- 
tion as one serviceable for such studies. 
He has apparently established the fact 
that positive and negative affect, in- 
duced, respectively, by music and a 
ratchet sound, operate to accentuate or 
weaken the distortion effects of the very 
complex visual field which the anisei- 
konic lenses present, so that acceptance 
or rejection of the usual aniseikonic ef- 
fects is differentially facilitated. Inso- 
far as the test situation, after music and 
ratchet sound have been discontinued, 
presented the subject with a complex 
and conflicting set of cues for space per- 
ception, we may say, by a somewhat 
forced use of language, that this was 
also a study of the influence of affect 
upon figure-ground organization. It is 
probably better, however, to avoid such 
linguistic forcing, and simply to say that 
the interpretation of the cue structure 
depended upon affects which had been 
aroused in the earlier (learning) situa- 
tion. 

Perhaps it is worth while to say still 
once again that we do not believe that 
“autism” effects are universally demon- 
strable. We do not believe that affect 
is the only factor in perceptual learn- 
ing. We do not believe that affect op- 
erates in the same way in all persons. 
We do not believe that age, sex, and 
cultural factors can be ignored. In- 
deed, the structure of the affective life, 
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person for person, has proved to be a 
major problem to cope with in such 
studies. We find, for example, that cer- 
tain effects are relatively easily obtained 
with naive subjects, but in general very 
uncharacteristic of subjects who under- 
stand such experiments and introduce 
problems and hypotheses of their own 
regarding the processes at work. As 
would be suspected on the basis of the 
material reported by Razran (20), the 
perceptual changes belong at a certain 
level of learning, and characterize par- 
ticular types of orientation to a task. 
Our question is not: “Why do our col- 
leagues resist extensions of the evidence 
for autistic phenomena?” but simply: 
“Under what conditions does the Schafer 
effect appear?” 


VIII 


Indeed, working as we do in a clini- 
cal atmosphere, side by side with those 
whose concern is with the endless rich- 
ness of differences in human needs and 
cognitive patterns, and working with 
the “perception team” of George Klein, 
Riley Gardner, Philip Holzman, and 
Herbert Schlesinger, we have been con- 
stantly alerted to the problem of indi- 
viduality. While our chief concern is 
with the general laws stated above, this 
does not mean that individual differ- 
ences can be ignored. We have no 
choice, for facts about individuality 
leap at us and upon us. We shall at- 
tempt, then, to show that the reality of 
individual differences does not invali- 
date our belief that general laws are 
our first problem. 

The fact seems to be that among sub- 
jects in most such experiments—young 
adults of little more than average so- 
phistication—there are always a few 
who appear consistently to move “in 
the unexpected direction.” Long ago, 
Razran (19) pointed out that some of 
his subjects in simple adult human con- 
ditioning situations moved in the ex- 


pected direction “like Pavlov’s dogs,” 
that some did not condition, while 
others conditioned “in the unexpected 
direction.” Others of the New Look 
investigators have, of course, been find- 
ing this sort of thing. We are inclined 
to think that the following problems 
take shape in consequence of this fact: 
(a) Some of the “rewards and punish- 
ments” as seen from the experimenter’s 
point of view are simply not rewards 
and punishments for the particular sub- 
jects. To expect such “rewards and 
punishments” to have exceptionless con- 
sequences would be like expecting a 
color-blind man to respond in a normal 
way to a rainbow. In Jackson’s study, 
those Ss who admitted feelings about 


the money rewards and punishments 


showed a very marked tendency to 
move in the rewarded direction, while 
those who denied feelings about the 
money showed a tendency to move in 
the opposite direction. (5) Some of 
the rewards and punishments are not at 
that point on the U curve to which we 
assigned them. They are either in- 
tensely gratifying, bring in ego involve- 
ments—‘“see how smart I am,” etc.—or 
they serve as threats and challenges, as 
alerting stimuli which may bring nega- 
tive affect when we expect positive, etc. 
“What is he trying to do?” “Is he one 
of these psychologists that always has 
a trap for you?” Or, most commonly, 
“What is the point of this shoving 
money at me and taking it away?” All 
these considerations mean that even 
money, which is the most ancient and 
general of human inventions designed to 
provide something that has a depend- 
able affective value throughout a com- 
munity and can be standardized on a 
hedonistic basis as something that one 
strives to win and hates to lose, does 
not induce affect of dependable uni- 
formity. If we can find rewards and 
punishments that will better serve the 
purpose, we shall be glad to use them; 
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indeed, we have interesting results using 
unpleasant tones, electric shock, mild 
frustrations in carrying out intellectual 
tasks, and other annoying stimuli, as 
well as music stimuli, empirically “cali- 
brated” for affect. 

In general, however, we are inclined 
to believe that it does not make a great 
deal of difference what positive and 
negative stimulation we use, provided 
that the affect is fairly uniform. Under 
these conditions we appear to be deal- 
ing not with genuine exceptions with 
reference to affectivity in connection 
with perceptual dominance, but rather 
with the fact that sometimes no affec- 
tivity is present, and sometimes the af- 
fectivity which we assumed to be pres- 
ent was replaced in some subjects by a 
different kind of affect. If such affec- 
tive categories are empirically deter- 
mined, they must be freshly tried out 
through “cross validation.” 

Cross validation of this sort is fea- 
sible. 


It is at present our impression 
that those subjects who move in the 
direction of punishment in some ex- 
periments tend to do so in other such 
experiments to a degree greater than 
would be expected by chance alone; we 


seem to encounter the recognizable 
“negative” personality. The data seem, 
however, to indicate that the exceptions 
are cases where quantitative and quali- 
tative differences between subjects re- 
sult in different affects being invoked 
and necessarily different consequences 
involved. A needed experiment from 
the point of view of sound, clear gen- 
eralization is one in which the subject 
has no chance to develop these negative 
responses because he never clearly ap- 
prehends the components in the situa- 
tion that are being rewarded and pun- 
ished, and therefore cannot effectively 
defend himself against them. Some of 
our experiments seem to offer the pos- 
sibility of achieving this purpose. But 
we agree that our experiments are very 


’ 


far indeed from offering adequate ex- 
planation of individual differences, or 
the reasons for them. 

Another related issue: To what de- 
gree are our results attributable to the 
training of our subject in certain habits 
of attending? The question is related 
to the problem of whether results of 
these sorts can be due to distraction. 
Neither in the training series nor in the 
test series are the data adequate re- 
garding the deployment of the subject’s 
attention. We are exploring the ques- 
tien of whether the whole Schafer effect 
can be conceptualized as the “condi- 
tioning of attention.” Another urgently 
needed branch of experimentation, in 
which we are following the suggestions 
of J. E. Hochberg, is one in which the 
subject’s perceptual learning reaches a 
point at which he cannot, despite great 
effort, perceive what has been punished, 
or cannot avoid seeing what has been 
rewarded. 

We hope of course, that such experi- 
ments will enable us to understand bet- 
ter the nature of perceptual dynamics, 
the nature of the learning process, the 
nature of autism, and some of the pos- 
sibilities for educational and clinical ap- 
plication. 

It looks to us at this time as if Wood- 
worth were right and as if we were re- 
inforcing perception. This would en- 
able us to take the four decades of re- 
search by Thorndike and his students, 
and gratefully utilize them to the full, 
simply noting that it was probably not 
the peripheral act, but the central proc- 
ess that was rewarded and punished in 
all these studies. In the same way we 
can take the massive materials of Hull 
and Skinner and gratefully note that 
they can without violence be interpreted 
as reinforcement of perception. Indeed, 
I suspect that Neal Miller’s experiments 
will soon be leading to the same con- 
clusion. For example, he and his asso- 
ciates (21) have directly excited affec- 
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tivity through electrical stimulation of 
the brain stem, apparently finding that 
this serves very well as a motive. From 
this point it is only one step to the 
point in which some types of brain 
stem stimulation may be used as “re- 
wards” without any peripheral tension 
reduction. 

We are working here with a very sim- 
ple form of perceptual learning. There 
are others. We make no squatter claims. 
With Tolman (31) we are sure that 
“there is more than one kind of learn- 
ing.” But we suspect that that garden 
variety of learning that offers the clas- 
sical basis for our vast system of social 
rewards and punishments is a matter 
of instilling in the individual a new way 
of perceiving the environment. Some 


things, originally neutral, he comes to 
see as desirable; others, originally neu- 
tral, he comes to see as undesirable. 
The affect may range from abject horror 
to the mystic’s sense of unutterable 
joys, and the connections formed may 


range from the simplest nonsense-syl- 
lable kind of connection to the pro- 
foundest creative integration. Through 
all this, I believe, runs a central theme: 
the perceptual field comes to take on a 
structure in which the acceptable, the 
good, the satisfying, tends to take the 
dominant position. Some will think 
that this is too lowly, too primitive a 
view of human nature. I cannot see it 
that way. Socrates in the dialogue of 
the Gorgias said he was persuaded that 
all men alike seek joy, and that the dif- 
ference between a noble man and a base 
man lay not in the operation of this 
simple principle, but in the wisdom 
which showed the noble man that vir- 
tue brought the greatest joy. It is not 
by rejecting man’s ineradicable earthy 
quest of joy, but by understanding it 
and its consequences that the science of 
man may be helpful to man. 
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I 


It is difficult to detect color blindness 
in a person, since the content of his 
awareness is not and cannot be known. 
But we find that such detection is pos- 
sible and positive when we obtain from 
such a color-blind person information 
concerning the structural or relational 
modes of his behavior. Clearly the dis- 
tinctions in content which form the in- 
tuitive basis for our judgment concern- 
ing the anomalousness of the vision of 
the color blind do not serve as evidence 
for the existence of the anomaly. The 
content of the mind (or, periphrasti- 
cally, the meaning of behavior), being 
forever unknowable, cannot serve as 
the basis for psychological science, 
even though it may subserve intuitive 
judgment. 


1 This study is a part of an interdisciplinary 
project of the Graduate School of Arts and 
Sciences of the University of Pennsylvania en- 
titled: “A Basic Investigation of Order and 
Measure.” Besides the author, the investiga- 
tors include Professors Nelson Goodman (phi- 
losophy), N. J. Fine (mathematics), and G. E. 
Schweigert (mathematics). 

2 Some of the experimental work reported in 
this paper was aided by the Social Science 
Research Council through an Undergraduate 
Research Grant for the Summer of 1954 to 
Mr. Stephen Fox. Mr. Fox served as the ex- 
perimenter for all the data collected to date. 
Much of the technical aid with respect to the 
apparatus was obtained from Professor W. A. 
Shaw, who also gave generously of time and 
patience in discussions on sensory psychology. 
Additional support for the research has been 
received from the Committee for the Advance- 
ment of Research of the University of Penn- 
sylvania. 

8 Portions of this paper were presented at 
the 1954 meetings of the American Psycho- 
logical Association, New York, under the title 
“An Axiomatic Theory of Sensory Orders.” 
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In casting about for a foundational 
principle for the science we should first 
note that there are certain character- 
istics of experience that we can com- 
municate. Thus the statement (true or 
false) that “red looks more like orange 
than green does” suggests that some as- 
pects of the mind are observable through 
behaviorally identifiable discriminations. 
This communicated mentation is the 
structure or the relationship between 
the elements of sensation, and not the 
elements themselves (12). 

Many psychologists believe that spe- 
cific aspects of the physical environment 
communicate themselves to organisms, 
in the sense that the organism comes in 
contact with some invariant property or 
quality, exuded or projected from the 
complex of energy which goes by the 
name of “stimulus.” It is often presup- 
posed that for each stimulus there is its 
unique “quality” or “afferent stimulus 
event” or “cognitive process.” But if 
we agree that content is not relevant in 
a discussion of psychology, then we 
must also agree that “stimuli” cannot 
actuate a process which represents them 
as “the content” of our consciousness. 
If we attempt to beg off by pleading 
“behavior only,” we are left in the same 
muddle with respect to “responses.” To 
wit, we would be forced to investigate 
the structural relationships between re- 
sponses or response classes, which is 
tantamount to the problem posed by 
“stimuli.” 

This conception of psychology stresses 
the study of the order of the organism’s 
experience as determined by a study of 
behavior. Note that it is the structural 
relationships of the behavior that we 
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assign as the subject matter for psycho- 
logical research. To investigate such 
structures we are forced to consider 
what is undoubtedly one of the most 
important aspects of any science, the 
notion of order and measurement. Re- 
search into the logical foundations of 
the general problem of ordering and 
measurement first came into prominence 
around the turn of the century; it 
reached a rather stable condition in its 
original formalization for the physical 
sciences by Campbell, with the publi- 
cation of his book, Physics, the Ele- 
ments (6), and was dealt with again 
by Bridgman in The Logic of Modern 
Physics (5). 

The original investigations upon which 
this paper is based were begun by Good- 
man in 1930. As Boring’s student he 
had become aware of the problems of 
order and measure in psychology, and 
' especially in the formal aspects of these 
problems. His research proceeded from 
that time until its culmination in the 
publication of his book in 1951, The 
Structure of Appearance (9). Two 
chapters in this book deal with order 
and measure, and present a new basis 
for the construction of sensory orders. 
To comprehend the ramifications of the 
Goodman. development, it is first worth 
while to examine more closely the his- 
torical texture of the problem. 

One suggested route is classical psy- 
chophysics, where researchers have set 
for themselves a problem that can be 
formalized in the following way. On 
introspection we find a set of experi- 
ences displaying some order, both quali- 
tative and quantitative, that somehow 
reflects an orderliness external to’ ‘us. 
Second, as physicists we find a distribu- 
tion of energies that can also be ordered 
and interrelated. We also notice, if we 
are careful (2), that the orders are not 
one-to-one. Third, we presume a ra- 
tional or intelligible function that maps 


values of the physical order onto or 
into our experiences. 

To define any function there are three 
things to consider. First is the demain 
of one variable; for the psvch- rx, <ie* 
the values of this var’..’ >» 
to certain units like a. 
berts, sound pres: > 
der the range of + 
able, i.e., experience, as rei © 
criminative responses. iinally 
the rule or function that associates 
element in the domain with some ele- 
ment in the range. In general, the do- 
main and range of a function, consid- 
ered as abstract sets, do not have to 
have any ordering imposed upon them. 
But if we want a function to be well 
behaved, to move by small steps in the 
range when small steps are taken in the 
domain, either we allow the function to 
impose an order on the sets, or we order 
the sets in advance. The psychophysi- 


cist normally allows the physical energy 
order and the preconceived order of ex- 


perience to define the rule or function. 
Sometimes the rule is derived a priori, 
in which case the order of experience 
emerges. In both cases it is clear 
that the absence of at least two of the 
three components of the function leads 
to the use of intuitive plausibility as 
the method for discovering the order. 
Thus if we know the order of the 
physical energy values, as we presum- 
ably do, it is necessary that we know 
either the function which translates 
these values into experience, or the or- 
der of experience. Fechner presumed 
that he was aware of the order of physi- 
cal magnitudes and also of the experi- 
ence order. Other, more modern, psy- 
chophysicists also believe that they are 
cognizant of the order of experience, or 
at least that their subjects are, and try 
to find the rule that relates the experi- 
ential dimensions to physical parame- 
ters. Generally these psychophysicists 
believe that subjects are able to bisect 
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experience along certain “dimensions,” 
or that the subject knows what “brighter 
than” or “bluer than” means. 

Although most of the research in psy- 
chophysics has been concerned with the 
establishment of correlations between 
physical parameters and discriminabil- 
ity, some attempts at order representa- 
tion have been made. The order of 
color experience as depicted by the 
three-dimensional color solid is one such 
attempt at map making. The empirical 
difficulties with this construction sug- 
gest that this map is only a rough ap- 
proximation and possibly no approxima- 
tion at all, as evidenced by Boring’s 
recent attempt (4) to construct a four- 
dimensional solid. Helson (10) has 
proposed that visual experience can be 
conceived as varying along 16 possible 
dimensions. Certainly, if he is correct, 


the tri- or even tetradimensional color 
solid is woefully underdimensioned. 
Henning’s (13) odor prism is another 
such ordering scheme which replaces 


experimentation with rationalism. The 
difficulty with all these constructions is 
that the order is applied to the ex- 
perience without a formalization of the 
method employed for generating the 
order. 

But how can experimentation be car- 
ried out on the construction of orders? 
We cannot ask subjects to judge “greater 
than” or “less than,” since we do not 
know what they are judging as “greater” 
or “less.” In addition, the use of such 
an asymmetrical relation, although ap- 
parently necessary to establish orders, 
requires that for each new dimension 
that we propose we introduce a new re- 
lation, e.g., “is prettier than,” “is colder 
than,” or “is more neutral than.” Each 
one of these relations establishes a new 
dimension, but observe that the new di- 
mension was mot brought into being by 
the perceiver whose experiences we are 
trying to map, but by the experimenter, 
whose intuitions and insights should be 


applied to describing the data, not con- 
structing them. 

Perhaps we could use some such re- 
lation as “is just noticeably different 
from.” However, two qualities are just 
noticeably different only if in some pre- 
supposed order there is no element be- 
tween them that is noticeably different 
from either; e.g., we find this predicate 
being used to determine the difference 
limen for hue (11). Here we are as- 
suming in advance that the order of ex- 
perienced qualities is the same as some 
order of stimuli, in this case wave length 
or frequency. To set out in this way is 
certainly to beg the question. Clearly, 
the linear order generated by this tech- 
nique is far from our presystematic in- 
tuition of a circular order of hues. We 
must point out that here we are not 
questioning the value of determining 
the minimum change in wave length 
necessary for a discrimination, but 
r7ther the logical difficulty in using such 
a relation for the construction of orders. 

A second criticism of the use of just 
noticeable differences emerges from a 
consideration of its logical properties. 
Any consistent use of the term implies 
symmetry between the components of 
the relation. Thus if @ is just notice- 
ably different from 5, we presume that 
5 is also just noticeably different from 
a. Now this may or may not be the 
case experimentally, as we shall point 
out later. If symmetry happens not 
to be the case, we have no method of 
correcting the peculiarity, and we are 
forced into redefining the term or junk- 
ing the method. This difficulty is of 
course a special case of the more gen- 
eral problem cited above, namely, that 
any use of the jnd presupposes the ex- 
istence of an order underlying the ex- 
perience, which is isomorphic to the 
physical scale being manipulated by the 
experimenter. 

Finally we might suggest the use of 
some similarity predicate, as suggested 
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by Richardson (14). In using the triad 
method we avoid the error of prejudg- 
ing the dimensionality of the ordering. 
However, when we use this relation we 
find that -we are dealing with a very 
complex predicate, since it must read 
“x is more similar to y than it is to 
z.” This means that in any experi- 
mental situation the number of discrete 
judgments required of the subject be- 
comes astronomical, as Abelson (1) has 
pointed out. In the case of 16 stimuli 
(which is the number we are presently 
using) the number of triads approxi- 
mates 3300. Attempts to shortcut this 
difficulty have led Abelson to require of 
his subjects that they judge “psycho- 
logical distance” between stimuli on 
some subjective scale. 
reintroduces all the subjectivity we have 
been trying to undercut. Such judg- 


ments are clearly more complex than 
triad judgments, and their formalization 
would be hounded by difficulties that 


even triad methods have not yet solved. 

It is also worth noting that even for 
the triad method no complete formaliza- 
tion has been forthcoming. Torgerson 
(17) has provided the most detailed 
analysis of the technique to date. His 
method yields computational formulae 
for constructing a distance matrix which 
can be mapped onto a Euclidean space. 
The orientation of the obtained dimen- 
sions, however, is arbitrary, and requires 
some criterion such as “simple structure” 
to provide a unique solution. The work 
of Coombs (7) and the Stanford Value 
Theory Project (16) are promising, al- 
though the construction of purely linear 
orders is their major concern. Clearly 
much groundwork remains to be done 
if triad techniques are to provide solid 
solutions to our problem. Any cal- 
culus which we are to find suitable 
should be completely formalized and 
abstract, so that it can be of use in 
all areas of psychology, including atti- 





This, of course, 


tude scaling, psychiatric diagnosis, and 
group-structure analysis. 

From the previous discussion it be- 
comes apparent that one major theoreti- 
cal task is to provide a logical apparatus 
capable of analyzing the experience or- 
der. Our sojourn into psychophysics 
and scaling theory reveals that this area 
is not yet ready to provide an answer. 
We find ourselves in the position of 
having to determine the structural rela- 
tionships of our experience when we 
have no advance knowledge of the form 
that a map of these relationships may 
take. If we could approximate such a 
map, further empirical research would 
indicate to us where we could stretch 
forward for further data, and where we 
would need to revamp our ideas con- 
cerning those aspects of the world which 
are important determiners of response 
probabilities. When we state that we 
have no advance knowledge of the form 
which such a map would take, this 
means that we have no conception of 
its dimensionality, nor of the units of 
measurement that would be involved in 
its utilization, etc. 

The central problem is to construct 
for each sense realm a map that will 
assign to each element in the realm a 
unique position, and that will represent 
relative likeness of experience by rela- 
tive nearness on the map. Then, by de- 
fining a set of coordinates, we can de- 
velop a systematic nomenclature for the 
elements, and define specific color, and 
measure notions. It would then be pos- 
sible to perform a preliminary test of 
the construction by examining whether 
the map does any gross injustice, like 
placing red next to green. The success 
of later definitions, like size and meas- 
ure, would constitute the ultimate test 
of the order. We would beg the issue 
to test the map only by its correspond-, 
ence with the color solid, for example, 
since this itself is an attempt at map 
making, and we are interested in check- 
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ing its validity also. Finally, once the 
map is constructed it will serve as the 
criterion in those difficult cases where 
intuition gives no guidance (9). 

The first thought in attempting such 
a map-making project would be to ex- 
amine those areas of mathematics which 
deal with orders. When we do so we 
find that in the construction of partly 
ordered sets, the basic inclusion rela- 
tion is antisymmetric and transitive; 
this finding, if our previous discussions 
concerning dimensionality are correct, 
will not be of much help with the be- 
ginnings of our project. In addition, 
the construction of a lattice represent- 
ing experience does not provide the 
characteristics of uniqueness which we 
feel a map must have. Lattice theory 


will be required in the later stages of 
the development of sensory scales, but 
the first approximate mappings cannot 
be obtained by using the apparatus of 


partial orders.* 


4 The author, in collaboration with Schwei- 
gert, has attempted to reformulate the logical 
apparatus presented in this paper by translat- 
ing the primitive notions and definitions into 
a lattice theoretic structure. By identifying 
the primitive relation “matching” with the in- 
tersection of subsets of some universe, and 
equating the operation “*” (cf. p. 14 f.) with 
a subgroup operation on the algebra, we were 
able to convert the universe to a commutative 
Boolean ring. Having defined the group op- 
eration on this ring, it then seemed possible 
to consider the order imposed on the uni- 
verse by the group operation. But since “in- 
tersection” generalizes over all subsets, every 
subset intersects with the universe, rendering 
an order impossible. We might save the con- 
struction by imposing certain restrictions on 
the formation of subsets and their intersec- 
tions. However, the total number of restric- 
tions necessary to effect an ordering would 
be so unwieldly as to make the technique 
worthless. From the preceding considerations 
we have come to the conclusion that avail- 
able mathematical methods are not obviously 
applicable to the problem which we face. 
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II 


As we pointed out previously, a formal 
system for order and measure has been 
forthcoming (9). It will be our purpose 
to describe this method with some modi- 
fications and notational changes. Fi- 
nally we will put the technique to work 
on some preliminary experimental find- 
ings that have an intrinsic interest for 
sensory psychologists. We will then 
suggest problems that we have run into 
and that have not yet been solved. 

Instead of beginning with the assump- 
tion that any ordering relation must be 
nonsymmetrical and transitive, we utilize 
the fact that elements which appear 
phenomenally identical may be the result 
of two different energy configurations 
(3, 15). Clearly, if we have three differ- 
ent stimulus events, say a, b, and c, then 
we justifiably regard 5 as being between 
a and ¢ if the latter two do not match 
while 6 matches both. The underlying 
principles behind this judgment suggest 
the utility of “matching” as a basic rela- 
tion for order. As a matter of fact, this 
judgment forms the basic rule for order, 
which will later be formalized as an 
“extrasystematic ordering rule” for the 
system. This predicate, “matching,” 
from now on symbolized M,° holds be- 
tween two elements of experience that on 


5 The logical notation used in this paper is 
translated below. 
(x) = the universal quantifier, “for all x.” 
(Ax) = the existential quantifier, “for some x.” 
M = the basic primitive relation, “matches.” 
y =the basic primitive predicate, “is a 
color.” 
t = symmetric difference. 
> = “cardinally greater.” 
< = “part of” or “subset.” 
< = “proper part” or “proper subset.” 
—_— “not.” 
“and.” 
= roe 
“if and only if.” 
+ = logical sum. 
— = logical difference. 
= = “jis equal to.” 


= 
~~ = 


—__~ = 
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immediate inspection are not discrimi- 
nable. It is a two-argument relation, 
which makes it (theoretically) less com- 
plicated than “similarity,” and provides 
relief from the inordinate number of judg- 
ments required for a triadic predicate. It 
is obviously applicable to all categories of 
experience, so that no imposition is made 
by the theory with respect to the kinds 
of data that can be analyzed. M is 
symmetrical, reflexive, but not transi- 
tive ; i.e., it is not an equivalence relation. 
The statement that 


[1] 
will be a false statement for this system 


(except for the trivial case of a one- 
element universe) ; while the statement 


(z)(sMx—— zMy) —. (x = y) [2] 


will be true for this system. An element 
then not only matches itself, but may 
also match other elements without being 
identical to them. 

To avoid philosophical issues which 
have no place in the discussion of the 
logical theory, we have restated Good- 
man’s nominalistic definitions and axioms 
in terms of a finite Boolean algebra. 
This restatement identifies an element in 
the interpretation of the theory, say a 
“color,” with the set or class of phe- 
nomenal appearances of a particular 
physical energy configuration. The ele- 
ments of the system could just as easily 
be conceived as probability distributions 
of certain responses to the configurations. 
In that case, elements of the system 
would match if the difference between 
moments of the distributions did not 
reach some arbitrarily (perhaps physio- 
logically) determined value. Considered 
as sets of stimuli, matching obtains in 
those cases in which, on some selected 
fraction of trials, pairs selected from the 
sets in question are not discriminable. 

We will need for the development of 
the theory some principles of matching. 
No rigorous distinction will be made be- 


sMy —.x*x=y 


tween axioms or theorems; however, 
definitions will be indicated by a “D” 
following the formula. Matching ap- 
plies between all sets of phenomenal 
colors, sounds, positions, etc., and only 
to such sets. 


¥(x) > (Ay) (xMy). 


It is symmetrical and reflexive 


[3] 


[4] 
[5] 


«My —— yMx 
v(x) > «Mx 
but not transitive 
--(xMy.yMz.—.xMz). [6] 


The relationship between matching and 
identity can now be summarized in a 
single theorem 


(x) —: (x = y) >. 
: (s)(sMx—— zMy). [7] 


It will often be necessary to speak about 
that class of sets all of which match a 
particular set or element. Such a collec- 
tion will be called the “‘manor”’ of the set 
in question. Thus we can define the 
“manor of x”: 


the manor of « = a;(iy) 
[(z)(xMz—— (z) .z<<y)]. [D8] 


Or, stated in the natural language, the 
manor of « is defined as that unique class 
y such that, for all z, x matches z if and 
only if z is an element of the system, and 
is also a proper subset of y. Rather than 
introduce a new symbol for this, we will 
adopt the following notational rule: 


Rule: Any expression consisting of “the 
manor of” followed by a lower case letter 
may be entirely replaced by the corre- 
sponding capital letter. [9] 


Thus a shorter equivalent of [7] is 
v(x) —. (x = y) >> (X = Y). [7a] 


Every set like x and nothing else has 
a manor 


¥(x) >. (Ay) (y = X). 


[10] 
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Thus unless some set x exists, X is an 
empty description. Every set is a proper 
part of its own manor and the manor of 
any matching set 


v(x) > (x« X) 
xMy— (xX Y). 


(11) 
[12] 


And in addition every proper subset of 
the manor of x matches x 


v(y). (yKX) >. 2My. [13] 


It will often be necessary to refer to 
the sum of the differences of the manors 
of two sets. In order to do this we will 
adopt the following abbreviation: 


Xt¥ =a (X — ¥) + (¥ — X), 
which is equivalent to 
XTY =a;(X + Y) — (XY), [D15] 


and the condition for existence can be 
stated as 


(Az)(s = XTY) 
>. V(x). Wy). (x Fy). 


Obviously “f” is commutative: 
XTY = YTX. [17] 


We will now display, for a simple linear 
order, quite briefly and without proof 
(although proof is available), how the 
preceding calculus can be applied to a set 
of data collected by having the subjects 
match stimuli. The method for collect- 
ing such data is not yet systematically 
developed. We are now using a modifi- 
cation of the method of paired compari- 
sons. Other methods are being tested, 
and although these problems offer tre- 
mendous experimental difficulties, the 
logical technique is immune to the ex- 
perimental confusion. 

First, we specify the single extra- 
systematic rule for order which we will 
employ, namely, that the span or distance 
between any two matching elements (colors, 
attitudes, opinions, syndromes, people, etc.) 
is less than the span between any two 


(p14) 


[16] 
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nonmatching elements. Note that this is 
simply a restatement of our original in- 
tuition concerning the utility of matching 
as an ordering predicate. 

Let the first 16 letters of the alphabet 
be the collection of colors to be ordered, 
and let our data indicate that: 


a matches a,b,c,d 

6 matches a,b,c,d,e 

c matches a,b,c,d,e, f 

d matches a,b,c,d,e, f,g 

ematches ,c,d,e, f,g,h 

f matches c,d,e, f,g,h,i 

g matches d,e,f,g,h,i,j 

h matches €,f,g,h,1,),k 
etc. 


Also, each letter in our data matches only 
those letters not more than three places 
removed from it. The first notion we 
need to define is “betwixtness,” which 
tells us when any element, say y, is be- 
tween x and z, which we will note as 


x/y/s. 


x/y/t =a xMy .xMz. yMz 
. (XtZ > XTY) 
.(X¢Z > ¥tZ), [D18] 


where “>” is to be read: “is cardinally 
greater than.” We can show that in the 
example d is between c and e by substitu- 
tion in the definition as follows: 


_(cMd . cMe . dMe) 
} true 
(CTE > CTD) 
(ahg) —(g) 
> 





c/d/e >> 


(CtE > DtE) 

(ahg) (ah) 
and 3 > 2 
true 





[D18] with other theorems of the 
calculus yields some interesting deriva- 
tions, e.g., 


[19] 
[20] 
[21] 
[22] 


- -(x/z/y), 

--(y/x/x), 

~ -(x/y/x), 
a/y/ta.x Ay. xX tz. y Fo, 
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a/y/e—. 2/y/x, [23] 
x/y/% >. -—-(x/2/y) .--(y/x/2). [24] 


[D18] along with [19] to [24] specify 
the conditions. under which one color will 
be between any other two. 

However, to establish an order on this 
set we must proceed to a definition of 
besideness. It is this relation which will 
allow the reconstruction of a,b,c,d,e,f,g, 
h,i,7,k,l,m,.n,o,p from our data. We de- 
fine “beside” as a two-place predicate 
obtaining between sets as follows: 


xBy =asxMy.x Hy 
. (2)--(x/2/y), 


and a few theorems 


ba -(xBx), 


[p25] 


[26] 


xBy —. yBx, [27] 


but B is nontransitive. 

With the definition of “beside” it is 
now possible to reconstruct the original 
ordering. It is interesting to notice that 
the notion of a “linear” array can almost 
be formally specified by the two following 
characteristics: 


1. having not more than two elements 
beside any one given element ; and 

2. having two elements such that only 
one other element is beside each, i.e., 
having two ends. 


But notice that orders consisting of two 
discrete circular orders and one discrete 
linear order also fulfill the conditions of 
the formal specification for “linear” ar- 
ray. Obviously we want our idea of an 
array to contain some continuity or con- 
nectedness principle. Such a notion is 
also a necessity if we are ever to divide 
the sensory array into distinct sense 
realms, like “vision” and “audition.” 
The concept we need must correspond to 
some notion similar to that of “con- 
nectedness” in graph theory. To do this 
within the framework of our apparatus 


trates this point. 


we define a new kind of set which we 
term a “clan”: 


Cx =a; (y) Ly KX x -. (Ar) (As) 
(r<y.s<(x—y).rMs)]. [28] 


This definition points out that the set x 
is a clan if, for every proper subset y, 
there exist two distinct subsets, r and s, 
where r is in y and s is in x minus y, and 
rand s match. Now it can be seen that 
a clan is a set which contains an M path 
between each two of its parts, and thus 
fulfills the requirement we pointed out 
above. Thus the notion of an “array” 
refers only to clans. It is to clans then 
that “linear” applies, 

Such orders are best called “open linear 
orders” or “chains,” to distinguish them 
from linear orders which have no ends, 
e.g., “circular linear orders,” or from 
“cyclical linear orders.” The example 
which we employed was purposely kept 
uncomplicated to demonstrate how the 
relation M can be used to develop an 
order on some set of stimuli. 

The next notion with which any order- 
ing theory must deal is the concept of 
“measurement.” Once an order is estab- 
lished it is convenient to mark off certain 
units along its various “dimensions” 
which have properties usually associated 
with measurement. One of the most 
common concepts in psychology for the 
performance of this task is the “just 
noticeable difference.” With some linear 
array obtained by the previous technique, 
it would seem an easy matter to deter- 
mine which elements were just noticeably 
different from each other. Roughly 
speaking, if x is an element in a linear 
array, then the first element in either 
direction from x which does not match x 
may be said to be just noticeably differ- 
ent. The trouble is that, when we use 
this criterion, “just noticeably different” 
unexpectedly turns out to be nonsym- 
metrical! The following example illus- 
Suppose we have a set 
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of elements as follows: 


A=a,b 
B = a,b,c,d 
C= Obed 
D= b,c,d,e 
d,e,f 
e,f 


The resultant linear order appears to be 
a,b,c,d e,f. Now observe that the first 
letter to the right of 6 that does not 
match b ise. But the first letter to the 
left of e that does not match it is no 
longer 6 but rather c. No matter what 
is attempted an anomaly results. It 
seems impossible, with such an ordering, 
to establish an adequate concept of just 
noticeable difference. But observe that 
such an array does not satisfy our rule 
for ordering, i.e., that the span between 
any two matching elements is Jess than 
the span between any two nonmatching 
elements. So we are faced with the 
problem of constructing, from such data, 
maps that satisfy this rule. Since the 
adequacy of the definition of betwixtness 
determines the order of the arrangement, 
no rearrangement of these elements will 
work, for every other order must also 
violate the rule. Thus without changing 
the order already established by the 
definitions we must somehow construct 
maps that meet this requirement. We 
will call arrays such as the above “ir- 
regular,” and define an irregular linear 
array as an array within which there are 
pairs of nonmatching elements with as 
many or fewer elements between them 
as there are between so ne two matching 
elements. 

Fine (8) has proved an important 
theorem in which the nction of a “regu- 
lar” array, and an array for which “just 
noticeably different” is syinmetrical, are 
equivalent. This theorem clears up the 
problem we discussed earlier, since it 
provides a technique determined by the 
apparatus for theoretically correcting 
any asymmetry in jnd’s. The fact that 


irregularity and asymmetry of jnd’s coin- 
cide strongly suggests that the measure- 
ment problem is dependent upon a 
method for regularization for its solution. 

But how are such irregularities to be 
removed? No technique of mapping 
will alter the fact that between the non- 
matching elements e and ¢ there are as 
many elements as between the matching 
elements 6 and d. Obviously the rule of 
order is violated. But in plotting the 
array on paper we can compensate for 
these irregularities by making appro- 
priate adjustments in the spacing. For 
example, by incorporating in our map 
certain positions at which we plot no 
elements, the array can be regularized. 
By judiciously selecting the positions to 
be left vacant we can satisfy our rule and 
eliminate the anomalies of “just notice- 
able differences.” 

The following set of eleven elements 
can be used as an example: 


A = a,b,c,d 
B = a,b,c,d,e 
C = a,b,c,d,e, f 
D = a,b,c,d,e, fg 
b c,d,e, fg 
c,d,e,f,g,h 
d,e,f,g,h,i 
fig,h,i,j 
g,h,i, j,k 
h,i,j,k 
i,j,k 


This set yields the unadjusted map 


‘ a,b,c,d,e,f,g,h,i,7,k. We need to inter- 


polate a vacant position, », between g 
and h; but that alone will not give us a 
fully adjusted map, since between the 
matching elements d and g there are as 
many map positions (two) as between the 
nonmatching elements /andk. We can- 
not put the new vacant position between 
h and i, for then we have three map 
positions (v;, 4, v2) between the matching 
elements g and i. Thus 22 must be put 
between i and j or between jandk. In 
either case the rule is satisfied. Yet 
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there is an independent reason for choos- 
ing the second alternative. If we put 2 
between i and 7, then there will be four 
map positions between the just notice- 
ably different elements g and j, while 
there will be only three between each 
other two just noticeably different ele- 
ments. If we place v2 between j and k, 
then each two just noticeably different 
elements in the array will have exactly 
three map positions between them. 
Since a fixed span of just noticeable 
differences is a convenient feature for 
measurement, v2 is best placed between 
jandk. We have adopted a convention 
for speaking about the number of map 
positions which one can traverse and still 
furd matching elements. We call this the 
“M span” of the map. 

The distance between the elements in 
an array is most appropriately measured 
by the number of map positions between 
the two on an adjusted map. The dis- 
tance between just noticeably different 
elements in a linear array will then be 
constant throughout, even though the 
number of elements between them varies. 
Of course, all of these preceding com- 
ments about “map adjustment” and so 
on are rather loose and imprecise. The 
entire theory of map adjustment is yet 
to be worked out, especially in the multi- 
dimensional case. 

However, work in this direction is 
under way, and Fine has recently proved 
that every linear array can be embedded 
in a regularized linear array. Indeed, 
this embedding can be performed by 
means of an explicit algorithm, and an 
estimate can be found for the number of 
additional elements required for the regu- 
larization. It is not yet known whether 
the resulting extension is minimal, or 
whether the minimal extension is unique. 
These appear to be difficult problems. 

So far we have been dealing with 
purely linear orders or chains. How- 
ever, it is obviously the case that not all 
problems which we face wili have linear 
maps. In many cases it will be im- 


possible to construct an arrangement of 
elements satisfying the definition of 
linearity. For example, suppose we have 
the following elements: 


A = d,a,b 

B= a,b,c 
C=zd beg 
D=da c¢ 


It is quite clear that no linear arrange- 
ment of the four letters will satisfy our 
rule. Plainly we need further carto- 
graphical conventions to accommodate 
this and many other cases. Such conven- 
tions have been developed for the simpler 
cases, but further research and discussion 
in this area are needed before we can even 
propose a meaningful definition of di- 
mensionality.® 


lit 


We have previously argued that psy- 
chophysical mct):ods impose the orders 
which they aim todescribe. Thestrength 
of our theory would most clearly reveal 
itself if experimental results could be 
marshalled which question seriously es- 
tablished views concerning the sensory 
order. We have at this time barely 
scratched the surface of the problem 
which we face experimentally. But since 


6 In the case where elements of a set are related 
on the basis of a binary predicate such as our 
“matching” predicate, the elements together 
with the matching lines form a one dimensional 
connected topological space. By a well-known 
theorem in topology, any space of m dimensions 
can be embedded or represented in a Euclidean 
space of 2n +1 dimensions. In our case this 
means that any array of elements connected by 
matching is representable in a three-dimensional 
diagram. The problem of “dimensionality,” 
discussed above, should not be confused with 
this fact of “representation.” As Fine has 
pointed out, it would be desirable to find‘ an 
appropriate intrinsic definition of the dimen- 
sionality of an array, comparable to the one 
which now exists for “linear” (one-dimensional) 
arrays. We would like to be able to prove a 
theorem which states that every array of dimen- 
sion m can be mapped into a regular lattice in 
n space, with a uniform M span. Such a defini- 
tion is as yet unavailable. 
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we do have some data which are quite 
interesting, it seems worth while to 
sketch our findings, and to suggest the 
nature of the results to be reported in 
more detail at a later date. 

We had subjects with normal color 
vision report “match” or “different” 
when presented with a pair of stimulus 
lights. The peak wave-length transmis- 
sion of the lights could be varied over 
four values: 510, 507, 502, and 499 milli- 
microns. In addition, and simultane- 
ously, the intensity of the lights could be 
set at one of three different levels, allow- 
ing a total of twelve different combina- 
tions of wave lengthand intensity. Each 
light could be independently adjusted so 
that each of the twelve colors could be 
compared with all of the others. The 
subjects were so trained that approxi- 
mately 40 per cent of the judgments 
elicited a “‘match” response. This train- 
ing was undertaken so that a sufficient 
density of “matching” responses would 
be obtained. (The effects of changes in 
this “criterion level” are yet to be in- 
vestigated.) The subjects did not, of 
course, know the physical parameters 
which were being varied. They were 
told to report “same” or “different” with 
respect to the lights. 

The physical values can be ordered in 
a two-dimensional array, as follows: 


510 507 502 499 


hi a 


lo c 


enero ZBa~ YB @ 


From classical considerations in psycho- 
physics we would expect that the experi- 
enced order would somehow parallel the 
physical order. We had the subjects 


make the comparisons, and, as a first 
approximation to the establishment of 
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experimentally derived statistical cri- 
teria, we accepted as a “match” those 
pairs for which the subjects reported 
matching more than 50 per cent of 
the time. 

The data which we obtained for all the 
subjects can be summarized in the table 
of manors listed below.’ 


A=a,b, de 

B = a,b,c,d,e, f 

C= 5,¢,d,e, 

D = a,b,c,d,e 

E = a,b,c,d,e, f,g 

F= be ef hy 
G= e ght 
H= hg h,t,7 
I= fgshii,j 
J= h,i,j,k 
K= jk 
L= kl 


Note that 4 and i collapse to a single 
element (by [7a]) which we will name 
“hi.” Applying the techniques of the 
calculus to the data yields an irregular 
array as shown in Fig. 1, and, as regu- 
larized, in Fig. 2. Except for the g 
element, the order is essentially linear. 
With g deleted, the regularized array is 
as shown in Fig. 3. We suspect that 
some lack of statistical stability is re- 
sponsible for the departure from line- 
arity, and are presently collecting data 
for sixteen stimuli to examine this 
question. 

We wish to stress that, in the absence 
of evidence with respect to uniqueness, 
it is impossible for us to argue for the 
ultimate validity of the representation, 
even assuming the statistical question to 
be unimportant. Using some criterion 
such as “minimum additional vacant 
spaces,” we may argue that as a rough- 
and-ready method the present mapping 


7 Pooling data for three subjects must be 
seriously questioned in studies of this kind. 
These data are included merely to indicate the 
feasibility of the technique. Forthcoming em- 
pirical results will report individual data. 
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a da 


is in some sense the “correct” one. We 
have tried other representations, and 
have been unable to discover any other 
plan for mapping the elements which 
yields a constant M span, and which 
correctly reads off the manors. 


Fic. 2. Regularized array. The points with- 
out letters represent vacant positions. The M 
span equals 3; ie., all elements within three 
steps of a given element match. The jnd 
therefore equals 4. 


Fic. 3. Regularized array with g deleted. 
Note that with g removed, b and e collapse 
to a single element. The points labeled v: and 
Ve represent vacant positions. M span equals 
3; jnd equals 4. 


The linear path through the two- 
dimensional physical continuum indi- 
cates that the subjects are not simply 
switching intensity after running through 
the four wave lengths or vice versa. No 
alteration of the physical order will sup- 
port the conclusion that the subjects 
discriminate two qualities of the stimulus 
independently. Except for the maverick 
stimulus g, the order of the experience 
is linear to the subjects. However, care 
should be taken in the interpretation, 
since the quantity of data is still small. 

Also being planned are experiments to 


KS 


©. 
f hi 


Irregular array. 


test the measure notions of the theory. 
By obtaining an irregular linear array 
and its “unique” regularization, we can 
then introduce new stimuli which should 
be present for the vacant spaces. All 
other intermediate values should be iden- 
tical to the elements already mapped. 
Thus we will be able to validate a prin- 
cipal notion with respect to measure, 
namely, that stimuli are present for all 
and only those map positions which can 
be regularly ordered. ‘Theoretical and 
experimental research is also under way 
with respect to the representation of 
orders for color-anomalous individuals. 
To demonstrate the breadth of the 
general apparatus, final mention should 
be made of some collateral research in 
the analysis of group structure. Since 
the apparatus is neutral with respect 
to the interpretation of the primitives, 
any binary relation satisfying the axioms 
of the system will yield orderings for the 
elements of the interpretation. We need 
only use a predicate which is symmetrical, 
reflexive, and nontransitive to relate in- 
dividuals in a group, and this yields an 
ordering for the group. This ordering is 
descriptive of the group for the interpre- 
tation placed on the relation. We are 
at present examining group sociograms 
in which the basic datum represents the 
relations between individuals represented 
by the concept “very friendly with.” 
Interpreting this relation as symmetrical 
and reflexive, and utilizing certain topo- 
logical concepts developed in collabora- 
tion with Schweigert, we have been able 
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to characterize the compactness of the 
group, its clique structure, dominance, 
leadership, social distance, and other 
group notions. We have constructed a 
pseudometric for social distance by using 
the ratio of the cardinality of the sym- 
metric difference between manors, nor- 
malized by the sum of the elements in 
both manors. For example, if a is very 
friendly with a,b,c,d,e,f, and hk is very 
friendly with d,e,f,g,h,i,7,k,l, then the 
number of elements in the symmetric 
difference is 9, and the sum of the ele- 
ments in both manors is 12, yielding a 
social distance of 9/12 or .75. 

Finally, we might offer a word of com- 
parison between the proposed theory and 
other more standard techniques. One 
disadvantage may be admitted: our 
method gives no direct ordering for a set 
of nonmatching elements; however, bal- 
ancing this is the fact that other methods 
are often defeated when matching ele- 
ments belong to the set to be ordered. 
Another feature which some may regard 
as a disadvantage is that at present we 
get a relative rather than an absolute 
order, although this is still a factual ques- 
tion and one which remains to be ob- 
served. On the other hand, the ad- 
vantages offered by the calculus are (a) 
its generality for all sets of elements of 
all kinds; (6) the simplicity of the re- 
quired response ; (c) the neutrality of the 
method, which presupposes no prior 
order or analysis; (d) the fact that it 
provides a method for generating orders 
rather than merely checking consistency 
with some a priori order; and finally (e) 
that it is logically more explicit and 
complete than most methods at the 
present time. 


SUMMARY 


1. Various classical methods used for 
the construction of sensory orders are 
criticized, and criteria for a satisfactory 
technique are suggested. 

2. A new method for the analysis of 
sensory order and measure is described. 
The formal characteristics of the tech- 
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nique are presented, together with illus- 
trative examples. 

3. Some data from color vision experi- 
ments are presented, and analyzed by 
the technique. 
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“FUNCTIONALISM” IN PERCEPTION * 


W. C. H. PRENTICE 


Swarthmore College 


In the recent history of perceptual 
theory, what Bruner and Postman (4) 
have called “Functionalism” is clearly 
the major development. I shall make 
no attempt to define “Functionalism” 
beyond their own comments, though 
Brunswik (6), in the same Symposium, 
attempted to explicate the term by re- 
ferring to several historically distin- 
guishable versions of this approach to 
perception. Bruner and Postman had 
this to say: 


[This] approach attempts to treat perception 
in a broader behavioral context. For its pri- 
mary concern is with the manner in which 
perceptual functioning is imbedded in and in- 
teracts with other forms of psychological func- 
tioning. Perception is viewed as instrumental 
activity. Those who take this approach to 
perception hope to add to and go beyond the 
variables and relationships discovered in the 
formal study of perception, not in any sense 
to disregard them. For a full understanding 
of the perceptual process it is necessary to 
vary not only the physical stimulus and the 
sensory state of the organism but also those 
central conditions—motives, predispositions, 
past learnings—which have largely remained 
outside the formal limits of the perceptual 
system. The data of such research—the de- 
pendent variables—are often the same as those 
of the Formalists: sensory discriminations and 
characteristics of perceptual organization (4, 
p. 15). 


It is interesting that the typically 
functional American psychology almost 
ignored perception for so many years. 
This was perhaps because one can study 
the purposive and practical behavior of 
man without halting long over the per- 
ceptual processes that make such be- 


havior possible. More complex proc- 

1 Based on a paper read at the Symposium 
on “Conceptual Trends in Psychology,” Ameri- 
can Psychological Association, New York, Sep- 
tember, 1954. 
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esses of seeing and hearing can be 
thought of as idiosyncratic and left to 
students of learning or personality, while 
general laws of sensory experience are 
sought only for the kind of limiting re- 
sponses studied in psychophysics. 

In recent years, however, the view of 
perception as idiosyncratic, not only 
different in different people but corre- 
lated with emotional and motivational 
variation, began to show promise for a 
kind of “functional” interpretation. In 
this form, perception is conceived as a 
personal and goal-directed reaction, re- 
sponsive to needs and attitudes, subject 
to training by success and failure, and 
forming a part of the uniqueness of each 
individual. In the absence of any de- 
tailed historical analysis, it seems fair 
to date the present enthusiasm for per- 
ceptual research from the paper by 
Bruner and Goodman (3) reporting a 
difference in the perceived size of coins 
for rich and for poor boys. That work 
and other papers from the same labo- 
ratory seem to have captured the im- 
agination of a large number of workers. 
The general contention, you will re- 
member, was that meed is an important 
parameter in perceptual experiments 
and that what the subject sees or hears 
may be in large part determined by 
what he wants. It should be noted in 
passing that this has been an extraordi- 
narily difficult thesis to establish be- 
cause of the multiplicity of other in- 
fluences that must be controlled, the 
Bruner-Goodman effect itself being ex- 
tremely hard to reproduce. Neverthe- 
less a rash of studies appeared connect- 
ing various kinds of need, attitude, so- 
cial pressure and the like to perceiving. 

A quite independent series of re- 
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searches, as influential as the Harvard 
ones, implies that we perceive what it 
is useful to perceive. These have been 
much less concerned with personal and 
motivational matters, and it is even 
possible to anticipate an ultimate clash 
between the two kinds of functional em- 
phasis. If we see what we have learned 
to see, then being hungry might not 
affect our perception a bit unless cer- 
tain very special kinds of learning op- 
portunity had coincided with our being 
hungry in the past. The emphasis on 
experience also seems to suggest a more 
limited use of perceptual materials for 
personality analysis, for though both 
perception and other idiosyncrasies 


might depend on the past history of 
the individual, there is no obvious rea- 
son why they should be closely corre- 
lated. And the studies in question tend 
to stress the generality of the kind of 
experience that determines perception 
rather than its uniqueness. 


It would be a mistake to assume that 
all students of functional and personal 
aspects of perception derive from one 
of these two predecessors. European 
psychologists and a few Americans had 
produced researches exemplifying what 
we would now call the functional ap- 
proach. It is not possible to list all the 
experimental backgrounds of the current 
movement in an article of this kind, but 
the many little currents have swelled 
into a large river with contributions 
from many laboratories in many lands. 

These groups taken all together have 
produced hundreds of research reports 
in the years since 1946. Together their 
findings constitute what might fairly be 
called “official” American psychology of 
perception today. It certainly has be- 
come the perceptual theory stressed by 
our introductory textbooks. And clini- 
cal psychologists have seized on percep- 
tion as a possible index of personality, 
considerably extending the conceptions 


of Rorschach and of other pioneers in 
this field. 

But these various kinds of “function- 
alism” are not without their opponents. 
There are those who hold that all this 
work hardly deals with perception at 
all. By saying that perception is a 
goal-directed response, they suggest, we 
merely inflate the meaning of the word 
perception to include far more than it 
means to traditional psychology (or to 
common sense). We run the risk of 
confusing the consequences of perceiv- 
ing with the percept itself. If we inter- 
est ourselves in what people see instead 
of the remarks they make or the buttons 
they push, we may find that it is in- 
deed possible to write general laws re- 
lating the physical stimulus to the 
percept. 

Research on the psychophysics of 
space perception shows promise of do- 
ing, with different premises and differ- 
ent tools, what the gestalt workers set 
out to do thirty years ago—namely to 
rescue perception for general psychology. 
Considerable progress has been made 
toward specifying the stimulus con- 
ditions for color constancy—an event 
that seemed a few years ago to demand 
explanation in terms of unconscious in- 
ference. Still other studies have opened 
up the possibility that the aftereffects 
of prolonged stimulation may be the 
key with which to unlock certain mys- 
teries of perception. Work on the 
Miiller-Lyer illusion and its destruction 
by “training,” for example, shows how 
stimulation-history, rather than learn- 
ing in any usual sense, may account for 
both the illusion and its destruction. 
Even our understanding of social per- 
ception and of the perception of causal 
sequence is being attacked by analyses 
of stimulation. 

The majority trend of “Functional” 
research has nevertheless brought us a 
long way toward accepting the view that 
everyone’s perceptual world is different 
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and that what we see is pretty much of 
our own making. This conclusion is 
especially odd since we seem to know 
that autism is the exception and not 
the rule, that perceived color and size 
and shape are less often matters of per- 
sonal idiosyncrasy than matters of law- 
ful interaction betwen physical and bio- 
logical systems. Certainly agreement 
among observers is more widespread 
than disagreement, and one must go to 
considerable trouble in the laboratory 
to establish situations that clearly pro- 
duce disagreement in response to mo- 
tives, personality differences, or past ex- 
perience (e.g., 7, 28). We have, of 
course, learned that certain facts of 
perception can be understood only in 
terms of the life history of the par- 
ticular perceiver, but we do not know 
how to make satisfactory generalizations 
about the facts in question. One can- 
not help being struck by the paucity of 
theories that might organize and sys- 
tematize the relations between percep- 
tion on the one hand and either need 
or experience on the other. 

Perhaps our present confusion can be 
diminished by finding a common ground 
on which traditional or “formal” stu- 
dents of perception and contemporary 
“functional” workers can stand together, 
a ground sought by Bruner and Post- 
man themselves (4), but still somehow 
eluding us. Perceptual theory is en- 
dangered by a failure to agree on the 
basic facts about experiments in per- 
ception. We should face the fact that 
“perceiving” is not something we ob- 
serve directly and the further fact that 
rules for inferring about it are not gen- 
erally agreed upon. In everyday life, 
when we want to know whether our sub- 
ject can hear a given tone or see a color 
or a shape, we are likely to start by ask- 
ing him: “What do you see (or hear)?” 
If he speaks the same language we do, 
and if he seems to understand the ques- 
tion, that may suffice. But sometimes it 


does not. Whether we accept his re- 
sponse as a useful one for our purposes 
depends on the nature of his answer. 
If it is ambiguous or startlingly differ- 
ent from that of other observers, or if 
we have reason to suspect the reliabil- 
ity of this kind of observation, we may 
persist by asking other questions or re- 
quiring the observer to make certain dis- 
criminations. If these additional facts 
still leave us in doubt about the observ- 
er’s reliability or about our interpreta- 
tion of his reactions, we may modify 
the conditions of his observation until 
we think we understand his total be- 
havior and can infer what he is seeing. 
I want to stress the word infer. By 
“perceiving” we normally mean some- 
thing by nature private, confined to the 
perceiver; all questions or tests lead 
merely to inferences on our part about 
what we take to be another’s percep- 
tions. We infer that our subject has 
perceived a particular stimulus pattern 
in a particular way only if his behavior 
makes any other explanation too im- 
probable to accept. In the last analysis, 
each of us must (and does) decide for 
himself whether to be convinced. Dis- 
criminatory behavior may have a variety 
of explanations. Many people thought 
the famous horse, Clever Hans, could 
discriminate words and numbers because 
that seemed the only plausible explana- 
tion of his discriminatory behavior until 
Pfungst found the real one. Or take the 
case in which a subject fails to discrimi- 
nate. If we are unable to teach an ani- 
mal to push a bar to the right for a blue 
light and to the left for a red one, it 
may be because the lights look the same 
to him. But there are other possibili- 
ties, and it would be a serious error to 
say that what we mean by his seeing 
them as different is that he is able and 
willing to learn how an experimenter 
wishes him to respond. 

In its usual sense, the term “percep- 
tion” applies to that hypothetical event, 
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directly reportable (if at all) only by 
the subject himself, an event that may 
or may not modify any behavior ob- 
servable to others. Unless we wish to 
appropriate an unfamiliar meaning for 
the term “perception,” we should inter- 
pret changes in behavior as signaling 
changes in perception only when it has 
been established, beyond a reasonable 
doubt, that the changes have not re- 
sulted from some other response-select- 
ing variable. Now, we can all agree 
that the techniques for arriving at that 
stage “beyond reasonable doubt” should 
in an ideal sense be spelled out exhaus- 
tively. We can even agree that if they 
were, they would in some sense consti- 
tute an operational definition of what 
we mean by perception. No one would 
claim, however, that in normal life or 
in the psychological laboratory we ever 
do so in fact. 

This matter of usage can have impor- 
tant consequences. One widely quoted 


experiment (11) requires the subject 
to estimate the distance of a circular 


patch under special conditions. In one 
case the subject is told that the patch 
is a Ping-pong ball, for instance, and 
in another that it is a basketball. Sub- 
jects give differential responses, and the 
experimenters conclude that the per- 
ception of distance is affected by our 
past experience with meaningful objects. 
But one may ask: Does the location of 
the circular spot really look different 
when the instruction is changed? We 
cannot expect the investigators to an- 
swer that for us, of course, until we tell 
them what we mean by “really look 
different” in some kind of operational 
terms; and that is difficult to do. In 
practice one would try a number of 
things and finally come to a largely 
pragmatic or common-sense conclusion 
as to whether the complicated judgment 
about the “distance” of an ambiguously 
presented stimulus could only be ex- 
plained by assuming a perceptual change. 
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Another example. The concept of 
“perceptual defense” somehow suggests 
that organisms can protect themselves 
by not perceiving certain threatening 
objects. How they discriminate the 
ones that would be dangerous to per- 
ceive is the question. Is it possible 
that the rejection is not a perceptual 
one but occurs at the level of report or 
other discriminatory response? Some 
psychologists tend to pass over such 
questions, being willing to accept a sub- 
ject’s different behavior in the face of 
threat words and control words as de- 
fining a perceptual difference—at least 
to a first approximation. Their critics 
implicitly use the behavioral evidence 
not as a definition of what was per- 
ceived but rather as grounds for an in- 
ference about what was perceived (cf. 
16, 22, 25). I would urge that the lat- 
ter is the more cautious course. 

But Functionalists will grow impa- 
tient with this argument. ‘You seem to 
imply,” I can hear them saying, “that 
some behavioral criteria are inherently 
more perceptual than others, that we 
should arbitrarily choose just some of 
the infinite variety of human modes of 
experience and response and call them 
perceptual. But the lines that distin- 
guish perception from report, or percep- 
tion from judgment, or perception from 
imagination are simply not clear. The 
artificiality of such distinctions is one 
of the cornerstones of the Functionalist 
position.” In support of these state- 
ments, they can cite impressive evidence. 
We know that people may confuse im- 
agination with veridical experience even 
under laboratory conditions. We have 
evidence for the influence of subliminal 
stimulation on guessing behavior; it has 
been shown that the observer may dis- 
criminate among tachistoscopically pre- 
sented words on one level (e.g., GSR) 
but not on another (e.g., verbal re- 
port); both ancient and modern forms 
of the Stratton-type adaptation experi- 
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ment suggest that what the subject 
“sees” depends to some extent on what 
you ask him. And soon. No one need 
dispute these findings, and yet I wish 
that we could distinguish between per- 
ception and judgment, if only in the 
way that we distinguish between (e.g.) 
learning and maturation while acknowl- 
edging both the logical difficulties in 
making precise differentiations and the 
empirical difficulties in knowing which 
we are dealing with at any particular 
moment. 

I am not yet prepared to admit that dis- 
criminatory behavior and perception are 
the same thing. Some years ago there 
was a considerable flurry of interest in 
intersensory phenomena, and psycholo- 
gists found that subjects could make 
consistent judgments about such things 
as the lightness (on a black-white scale) 
of a tone or the weight (in grams or 
pounds) of a minute or an hour. It 
does not seem useful to me to call such 


responses perceptual. During the war 
I learned to estimate the distances of 
ships at sea fairly accurately after hav- 
ing been extremely inaccurate at first; 
when my reports of relative and abso- 
lute distances had changed remarkably, 


the ships still looked the same. I could 
recognize that there was a difference be- 
tween my perception and my judgment 
of distance, and I keep feeling that a 
careful student of my behavior could 
have devised tools that would have let 
him make the same distinction. 

We are really confronted, it seems to 
me, with a series of empirical questions 
about the limits of the traditional (or 
Formalist) view of perception and the 
Functionalist views. To what extent can 
perception be understood in terms of: 
(a) objectively measured aspects of the 
physical energies involved, () their re- 
lations to each other, (c) the duration 
and frequency of their occurrence, and 
(d) the structure, adaptation, and orien- 
tation of sense organs? To what ex- 


tent can our failures of prediction from 
knowledge of such facts be traced to 
uncontrolled variables of instruction, 
understanding of the task, and the like? 
To what extent can variability of be- 
havior that still remains be attributed 
to the training and past experience of 
the learner, and how does that learning 
become effective? Finally, to what ex- 
tent must variability yet unaccounted 
for be attributed to emotional or mo- 
tivational influences? We need a re- 
search program that is directed toward 
the answer to these questions in a sys- 
tematic way. 

If we conceive of these as the proper 
questions to ask, where do we now 
stand? To what extent can generaliza- 
tions be made about perception by try- 
ing to relate stimulus and response? 
That depends on the kind of generaliza- 
tion we wish to make. In all psycho- 
physical work, the variance due to in- 
dividuals is rather high. In this sense, 
it is always difficult to predict the ab- 
solute response of an individual from 
group data. On the other hand, in 
many fields the group data themselves 
are remarkably stable, as are the data 
taken from a single individual. This is 
particularly true if we are concerned 
with formal relationships instead of with 
specific constants. Thus almost all hu- 
man visual functions under darkroom 
conditions are stable and predictable. 
You and I can count on reproducing the 
textbook curves with a minimum of 
error. Further, initial intersubject vari- 
ability can always be reduced to a re- 
markable degree by purifying set and 
instructions and by increasing the ex- 
perience of the subject in making the 
kind of judgment required, thus suggest- 
ing that we were dealing primarily with 
response differences. Even so we can- 
not doubt that important individual dif- 
ferences remain. Every laboratory study 
of seeing confirms the long-familiar 
fact that human observers have different 
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visual constants. We simply do not 
know in many cases how much of these 
differences must be assigned to struc- 
tural difference and how much to per- 
sonal and experiential difference. 

The best present answer to our first 
question seems to be that we can suc- 
cessfully make extensive generalizations 
about human visual and auditory per- 
ception as a function of physical and 
physiological variables, and that we can 
even state in most cases the limits within 
which individual differences will fall; in 
a few cases, moreover, we can state with 
confidence that the individual differ- 
ences themselves reflect anatomical or 
physiological variation; in many more 
cases, of course, we know little or noth- 
ing about the source of the variability. 
Our confidence and precision get less 
the more complex the situation—that is, 
the larger the number of stimulus di- 
mensions that can vary independently. 

It is occasionally suggested that in- 
formation theory can prove to be our 
salvation. Various writers (e.g., 20) 
have suggested that we define the stimu- 
lus in terms of response alternatives and 
that, once this is done, we may proceed 
to discover the limits within which varia- 
bles of personality, set, motivation, etc., 
operate. This is an inviting notion and 
one that needs full exploration. Att- 
neave (2) has made the boldest pro- 
posals in this respect. His work implies 
that perception may be conceived as a 
kind of guessing game, not unlike the 
reading of print. In fact, he uses the 
serial guessing technique that Shannon 
devised for language to show how visual 
figures may be generated by a series of 
binary choices. It is too soon to say 
whether the phenomena that appear in 
this highly artificial situation are typical 
of ordinary perception, but a comment 
or two may be in order. 

First, the definition of response al- 
ternatives must itself be made on an 
empirical basis. Not until we have 


found the laws of perception that we are 
now seeking can we deduce the number 
of alternatives in a new stimulus array. 
Then what shall be the standard experi- 
mental condition under which the in- 
formational content of a stimulus pat- 
tern is defined? Are we not likely to 
re-live the whole Formalist-Functional- 
ist controversy if we attempt to set up 
one “pure” standard with respect to 
which other situations will be judged? 
Perhaps some criterion of maximum in- 
formation can be devised, but it is too 
soon to say. 

Second, the information-theoretical 
approach makes it very tempting to de- 
fine perceiving in ultraoperational terms, 
to write or speak as if the observer sees 
something different when we change his 
response possibilities. It has already 
become common for writers to point out 
how the number of responses permitted 
changes the distribution, and hence the 
relative accuracy, of certain kinds of 
discrimination. These facts have enor- 
mous importance for military and other 
applied problems where the accurate 
transmission of information is the cri- 
terion. It is clear that we can modify 
a transmission system that includes a 
human observer as one link. It is not 
clear that the responses permitted that 
observer to define uniquely the reservoir 
of experiences from which he draws his 
responses. Everyone knows that I may 
be asked to sort all the people I see into 
men and women and still recognize many 
differences among the members of each 
category. But when we are concerned 
with information transmission, we some- 
times forget to try to study the maxi- 
mum channel capacity under optimum 
conditions, or to wonder what happens 
to that capacity when we change the 
available response set. 

These comments are warnings only. 
It may yet develop that information 
theory is indeed a powerful tool for the 
study of perception, but already there 
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are clouds on the horizon. Miller (23) 
reports cases of his own and of Pollack’s 
in which certain kinds of grouping 
produce discrimination patterns that 
defy analysis in terms of simple binary 
choices and suggest the operation of 
“intervening variables” untouched by 
the communication-system model. 

To what extent can these more com- 
plex perceptual situations be made to 
yield smaller interindividual variation? 
If, for example, we study size constancy 
in natural or representative settings (as 
Gibson. [9] and Brunswik [5] and Gi- 
linsky [10] have all done independ- 
ently), to what degree can we reduce 
individual differences by changing non- 
perceptual aspects of the subject’s be- 
havior—e.g., by changing his mode of 
reporting, etc.? Once we have reduced 
them to a minimum, can we express the 
remaining differences by some kind of 
numerical constant, as Gilinsky found 
she could? Is there any reason to 


believe that these constants represent 
structural differences among our observ- 


ers? Motivational differences? Differ- 
ences of personality? Can we now in- 
crease the subject variance in system- 
atic ways by modifying the experience 
or need structure of individual observ- 
ers? 

These questions particularly need to 
be asked because many studies (e.g., 1, 
3, 7, 11, 17, 20) suggest strongly that 
qualitative or large quantitative differ- 
ences among individuals can be demon- 
strated only in cases where the physical 
stimulation is inadequate to determine 
the response in any case, i.e., where un- 
reliability of report is the rule rather 
than the exception. The experiments 
of Asch (1) are particularly revealing 
in this respect. His subjects were asked 
to make size judgments under condi- 
tions that would ordinarily have been 
completely stimulus-determined; they 
were subjected to extreme social pres- 
sures with the result that changes in 





verbal report, emotional response, and 
other aspects of behavior occurred in 
striking fashion. What did not change 
is what they perceived; inquiry makes 
it clear that only one or two subjects 
out of hundreds made any attempt to 
justify their changed reports by saying 
that the falsely reported line really 
looked equal to the standard. Other 
evidence makes it seem certain that 
these extremely rare protocols would 
become common in a test situation in- 
volving comparisons that are inherently 
difficult and productive of variable re- 
sponses. We know how to produce such 
conditions. For vision we do it by pre- 
senting short, dim, out-of-focus expo- 
sures: we do it by asking for complex 
responses that are only in part deter- 
mined by stimuli in any case—for in- 
stance, the reading of words; we do it 
by presenting stimulus situations in 
which the geometric or photometric con- 
ditions are known to lead to ambiguity 
—for instance, the traditional illusions 
or a heterochromatic brightness match. 
But suppose we reverse our aim. How 
reliable can we get our reports, using 
some one personal or motivational con- 
dition, and still be able to modify them 
by changing to another condition? 

Unfortunately, we have almost no 
answers to these questions. Research 
has concentrated not on exploring the 
limits of effects but on maximizing 
favorable conditions. Some improve- 
ment in the situation may be hoped for 
as a result of explicit attention to stimu- 
lus variables in work like that of Laza- 
rus, Yousem, and Arensberg (20). But 
we do not yet know whether our most 
dramatic demonstrations really have 
anything at all to do with everyday 
seeing. 

When interindividual variation does 
persist beyond the stage of reasonable 
uniformity of treatment, how much of it 
can be attributed to learning and how 
much to temporary motivational condi- 
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tions operating directly on the perceiving 
mechanism? Most of the experiments 
on need are confounded in this respect, 
and it is hard to know whether the pres- 
ence of the need merely permits the use 
of a different set of memories and thus 
a different response to the same per- 
cept, or whether the need really modifies 
the perceiving apparatus in some way. 
Postman (24) has commented at length 
on this problem, and Wallach, in par- 
ticular, has demonstrated the very direct 
role of memorial processes in visual or- 
ganization when some ambiguity is pres- 
ent (30, 31, 32). We do not have much 
information about the role of need when 
influences like Wallach’s are ruled out. 
This continues to be one of the great 
gaps in perceptual research of the “func- 
tional” kind. 

In those cases where we may have 
been able to establish an undoubted ef- 
fect of past experience, how does the 
experience work? Ever since Helm- 
holtz (and probably before), students 
of perception have written as if the per- 
ceptual mechanism makes inferences. 
Several writers with otherwise very dif- 
ferent theoretical orientations have re- 
cently reaffirmed their confidence, for 
instance, in the concept of cue in per- 
ception. A cue is a sign or a signal; it 
sets in motion one train of activities 
rather than another. It results in the 
perceiver’s consciously or unconsciously 
discriminating between the situation in 
which he should behave or see one way 
and the situation in which he should 
behave or see another way. Maybe 
some sorts of perceptual behavior do 
result from a kind of discrimination 
learning, but few if any instances of 
such occurrence have been unequivo- 
cally demonstrated. Can we, for in- 
stance, condition people to perceive in 
one way rather than in another? Sev- 
eral experiments of Gardner Murphy 
and his associates suggest that we can 
(21, 26, 29), but they are not immune 


to other possible interpretations. Vari- 
ous students (see especially 8) seem 
to have shown that synaesthetic or hal- 
lucinatory experiences may occasionally 
be induced by associational procedures. 
Studies with lower animals, like those 
on perceptual aspects of pecking be- 
havior in chicks (14, 15), are equivocal 
but lend some support to the possi- 
bility that percepts may sometimes be 
formed in these ways. But these are 
isolated examples. Most of the areas in 
which we traditionally appeal to infer- 
ence are ones in which learning has not 
yet been demonstrated to occur, and 
many examples strain the credulity of 
those who have studied learning in the 
laboratory. Possible alternative ex- 
planations are suggested by adapta- 
tional changes of the sort that have 
been demonstrated over short periods 
by such diverse methods as those of 
Helson (13) with color matching or 
weight lifting, those of Kohler (19) 
wearing filters or prisms over the eyes, 
or those of Kohler and Wallach (18) 
by staring at certain kinds of contour. 
We also know from the studies of Riesen 
(27) on chimpanzees reared in dark- 
ness that some conditions of early 
stimulation may severely limit or change 
the development of sensory equipment. 
Some of Hebb’s (12) speculations sug- 
gest further ways in which experience 
or stimulation history may modify the 
percepts of organisms without associa- 
tional or reinforcement learning in any 
usual sense. We know far too little 
about any of these processes and almost 
nothing about their limits. It is con- 
ceivable that their joint action, when 
understood, could remove much of the 
mystery (and all of the ghosts of un- 
conscious inference) from our knowl- 
edge of perception. 

To summarize: American psychology 
is and will undoubtedly continue to be a 
functional psychology. We tend to be 
interested in the behavior of the whole 
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organism and in the way experience or 
behavior fits into the economy or pur- 
pose of the living human being. For 
that reason, perception has not until re- 
cently been a markedly American sub- 
ject of investigation. American text- 
books have been notoriously inadequate 
in their accounts, and we have tended to 
think of perception as an uninteresting 
and unimportant side issue—if not, in- 
deed, a blind alley. But for a variety 
of reasons which only a better historian 
than I can evaluate, American psycholo- 
gists after World War II began to see 
some functional implications in the 
study of perception. They began to see 
how perception is in many cases im- 
bedded in and formed by the activities 
and purposes and needs of the perceiver. 
They saw the possibility of throwing 
light on motivational and personal varia- 
bles through the study of perception; 
they even saw perception as a kind of 
paradigm of all complex behavior. With 
the rush of investigations into percep- 
tion as a function of posture, sex, 
hunger, past experience, and personality 
differences, it has been easy to forget 
that we do not know how these things 
happen. We do not seem to have 
acquired much theoretical insight by 
merely multiplying instances, and very 
little effort has been spent in studying 
the objective conditions underlying the 
effects themselves. It has been easy to 
forget or overlook the enormous number 
of cases that we know so well in which 
neither special interest nor training 
seems able to modify what we see, but 
rather in which the experience is quite 
precisely predictable from knowing 
physical facts about the stimulus and 
about the perceiver. 

It is time to call for a return to the 
logic if not to the techniques of the 
psychophysicist. We run the risk of 
making of the field of perception what 
has been made of “extrasensory” percep- 





tion: an area in which more and more 
demonstrations are carried out but in 
which theory and understanding never 
progress because certain kinds of sys- 
tematic questions are not asked, because 
students are satisfied with analogies in- 
stead of with laws binding the phe- 
nomena to other known facts. So long 
as we are able to defend the use of so 
vague and analogical a word as cue in 
the field of perception, so long as we 
use terms that imply an unbewusster 
Schluss as an explanatory concept, so 
long as we do not distinguish between 
various kinds of learning in their effects 
on perception, so long as we do not at- 
tempt to explore the limits of the phe- 
nomena of need in perception or to in- 
quire why they are so hard to demon- 
strate—just so long will we continue to 
be plagued by meaningless debates be- 
tween the “New” and the “Old Look” 
or between “Formalists”’ and “Func- 
tionalists.” 

I have painted a gloomy picture of 
our ignorance, but I think the remedy 
is at hand if we will only grasp it. A 
research program that attempts sys- 
tematically to test the limits of the 
several sources of variation in percep- 
tual behavior should soon enable us 
to make intelligible distinctions between 
the role of need and the role of memory, 
between the role of sensory organization 
and the role of response set, between the 
role of sensation and the role of mean- 
ing. Such a program may even save us 
from concluding that sensory experi- 
ence is more plastic than it really is. 
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In 1939 the writer presented in this 
Journal (42) a 34-page analysis of the 
then-known facts and theories of ex- 
tinction. The analysis has in the main 
—it seems—been accepted by Hilgard 
and Marquis (17), Spence (50), Wood- 
worth and Schlosberg (53), and several 
other systematic writers in this area. 
Since 1939, however, a good number of 
new and basic facts on extinction have 
been uncovered to suggest a new—in- 
deed a novel—theoretical alignment of 
the entire field. The facts—in 1955 
even more than in 1939—continue to 
come predominantly from Russian labo- 
ratories. American animal laboratories 
of late have been, as is well known, 


chiefly occupied with operant condition- 
ing which—without minimizing at all 
its systematic significance—is, certainly 
in its extinction phase, all too complex 
to allow unequivocal isolations of pri- 


mary variables. On the other hand, 
theoretical discussions of extinction have 
been in recent years almost wholly con- 
fined to this country: Russian CR theo- 
rizing has been “frozen” for some time. 
. The purpose of the present article will 
thus be threefold. (a) It will present 
an up-to-date critical and succinct sum- 
mary of the facts of extinction, basing 
the summary primarily (but by no 
means wholly) upon a statistical analy- 
sis of both old and new Russian classical 
CR experiments (97 in number). (6) 
It will show how present theories of 
extinction are, in the face of the re- 
analysis of the facts of extinction, even 
more inadequate than they were in 1939 
(no new theory has really been added 
since). (c) It will offer a new theory 
of extinction which, it will argue, does 


account well for all the known facts of 
extinction. The presentation, discus- 
sion, and defense of the new theory (in- 
cluding specific suggestions for its fur- 
ther testability) provide the main pur- 
pose of the article. 


Facts oF ExTINcTION: 1955 


Space does not permit a detailed pres- 
entation and documentation of specific 
results of extinction under 31 headings, 
in the manner of the earlier article 
(many more headings would be needed 
now). Instead, the evidence will be 
compressed in seven summary state- 
ments which, it is hoped, will still retain 
all the essential findings in the entire 
area. 

1. General characteristics. Extinction 
continues to be clearly a less than 100 
per cent phenomenon. Instances of dif- 
ficult and even impossible extinction are 
constantly reported by classical CR ex- 
perimenters. The instances seem to fall 
primarily into two main varieties: (a) 
a low-level variety of “unextinction” in 
low aments (27, 39), in decorticated 
animals (7, 37), in animals low in the 
phyletic scale (30, 32), and in reflexes 
low in neural organization (9); and (db) 
a high-level variety of extinction difficul- 
ties encountered in conditioning human 
Ss, particularly conditioning to verbal 
stimuli (20, 33, 43, 56). Then, there 
is the wide gap between the extinguisha- 
bilities of alimentary and defense CR’s 
in general. The former are, other things 


1 The differences between alimentary and de- 
fense CR’s must not be regarded as merely a 
matter of adience vs. abience. There are at 
least three other significant distinctions be- 
tween the two: (a) In alimentary condition- 
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being equal, much more extinguishable 
than the latter (6, 34, 39), and defense 
CR’s based upon strong US’s such as 
intense electric shock may indeed be 
quite unextinguishable (48). And fi- 
nally, three more significant findings 
should be mentioned. (a) De-oesopha- 
gized dogs appear to condition without 
extinction (7). (5) Repetition decre- 
ments in UR’s, usually known as habi- 
tuation or adaptation, are by all signs 
very slow in manifestation and are much 
more like the “unextinction” than the 
extinction of CR’s (6, 16, 37). (c) In 
the very early stages of conditioning, 
the nonreinforcement decrement may 
not behave like typical extinction (no 
recovery, no generalization, and no “dis- 
inhibition”; 54, 55). 

2. Correlations between extinction and 
conditioning. These correlations still 
may be said to be prevalently (but not 
invariably) negative only when they are 
based upon the extinguishabilities and 
conditionabilities of the same R in the 
same kind of animals. Dogs (54, 55), 
and to some extent also rats (22), and 
even fish (14) and crustacea (32), 
which are quick “conditioners,” are as a 
rule slow “extinguishers” and those that 
are slow “conditioners” are quick “ex- 
tinguishers” when the same R’s are used. 
But the correlations are definitely much 
more often positive than negative when 
the conditionabilities and extinguisha- 
bilities of different R’s in the same ani- 
mals or of the same R in animals of 
different species are compared. Animals 





ing, withholding the US means depriving the 
organism not only of the energy of S but also 
of what might be called its mass (food, acid, 
or water ingested). (b) Alimentary R’s are 
regularly and steadily exercised by organisms 
in daily nonlaboratory situations in the sense 
that defense R’s, certainly particular defense 
R’s, are not. (c) Alimentary R’s are inter- 
actingly organized into a chained unitary and 
largely circular pattern, while defense R’s are 
either disorganizedly diffuse or quite uninter- 
actingly discrete and linear. 


low in the phyletic scale are both slower 
“conditioners” and slower “extinguish- 
ers” than animals higher in the scale 
(40), low aments are slower in both 
variables than normal human Ss (39), 
and low-level reflexes are slower than 
higher-level ones (9). Here also two 
complicating factors must be taken in 
account: (a) the fact that alimentary 
CR’s extinguish more quickly than de- 
fense CR’s while differing but little in 
conditionability; (6) the evidence that 
in adult human Ss and in older children 
the correlations between conditioning 
and extinction are negative in some ex- 
periments (10, 31) and positive in 
others (11, 56), even when the same R 
is used in each experiment. 


3. Rate of extinction. Besides the 


wide qualitative divergencies in extinc- 
tion mentioned earlier, there is now no 
doubt that the rate of extinction is sig- 
nificantly related quantitatively to: (a) 
the duration of the intertrial intervals 
(54, 55, 56); (&) the strength (mag- 


nitude or latency) of the pre-extinction 
CR (34, 35, 55); (c) the closeness of 
the magnitude of the pre-extinction CR 
to that of the UR (55); (d) the age of 
the pre-extinction CR (17, 21, 54); (e) 
the complexity of the CS (41); (f) the 
semanticity of the CS (43); (g) the 
duration of the CS-US interval (delay 
or trace) of the original conditioning 
(17, 35, 54f, 540); (A) the administra- 
tion of sedatives (2, 34, 46); and (i) 
the administration of stimulants (ibid). 
The specific relationships appear by all 
signs to be: inverse with respect to 
variables a, 5, c, d, e, and f (above); 
direct with respect to variables g and 4; 
and inverse again with respect to varia- 
ble i. Yet, with respect to variable a, 
there is one well-controlled experiment in 
dogs by Asratyan (4; one of the most 
careful workers in Pavlov’s laboratory) 
with electric shock as the US in which 
extinction was found to be fastest with 
intertrial intervals of one to three min- 
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utes, slow with intervals over five min- 
utes, and very slow with intervals of 10 
to 20 seconds. And it may also be 
worth noting that (a) CR’s the magni- 
tudes of which approximate those of 
their UR’s are practically impossible to 
extinguish (55), and that (6) genera- 
lized CR’s extinguish much faster than 
conditioned CR’s (18, 35). 

4. Temporal (spontaneous) recovery. 
Plotting 47 instances (54, 55, 56) of 
temporal recovery of extinguished sali- 
vary CR’s in dogs against nine differ- 
ent stages of extinction (keeping re- 
covery time constant and using deciles 
as indices of extinction stages), the 
writer found (a) little, if any, recovery 
in the first or the first and second stages 
of extinction; (5) a maximum of re- 
covery in the second or third stage; (c) 
a deceleration of the recovery after- 
wards; and (d) a near-zero but not a 
total absence of recovery in the last two 
stages of the extinction. (Hovland in 
this country found that a conditioned 
CSR in human Ss which had been ex- 
tinguished to 65.1 per cent of its normal 
value recovered 12.6 per cent in 24 
hours, while one extinguished to 90.5 
per cent lost 7.8 per cent during the 
same time; 18.) * Again, both in the 
writer’s own studies and in his treat- 
ment of data from Pavlov’s laboratories, 
recovery beginning at maximum seems 
to go on for several days, thus pointing 
to its being more likely a forgetting than 
an inhibition process, that is, a forget- 
ting of extinction rather than a dissipa- 
tion of extinctive (or reactive) inhibi- 
tion. True, the time dimensions in the 
temporal recovery of extinguished CR’s 
are by far shorter than those involved 
in the forgetting of pre-extinction CR’s. 
But it must be remembered that recov- 


2The two CR’s in Hovland’s experiment 
were not of the same type, one being a gen- 
eralization CR; yet his findings are well in 
line with the writer’s analysis of the studies 
from Pavlov’s laboratory. 


ery conceived of as a forgetting of ex- 
tinction can manifest itself only by vir- 
tue of its rate of forgetting being faster 
than the rate of forgetting of the pre- 
extinction conditioning (presumably be- 
cause of fost’s law), and that this dif- 
ferential in rates would admittedly be 
much reduced and eventually nullified 
in the course of time. 

5. Extrastimulus recovery (or disin- 
hibition, a term that the writer does 
not favor because it labels a theoretical 
assumption as a behavioral fact). Like 
temporal recovery, this characteristic is 
far from being universal and is even 
more variable. Thus, when the pre- 
extinction CR is well developed and the 
extra stimulus is weak in intensity, the 
extrastimulus recovery is at maximum 
in the first stages of extinction and de- 
celerates afterwards (54, 55). But 
when the pre-extinction CR is in its 
stage of development and the extra S 
is moderate or strong, the recovery is 
near zero in the first stages of extinc- 
tion, accelerates afterwards, and then 
decelerates until it is near zero again 
in the last stages of extinction (ibid.). 
And, while there is reason to regard the 
first finding as the representative one, 
since the second case is complicated by 
decrements in the pre-extinction CR, 
there is also the fact that some extra- 
stimulus recovery occurs also when the 
extra stimulus is applied» not jointly 
with the extinguishing stimulus, but be- 
tween extinction trials.* In general, an 
extra stimulus administered during ex- 
tinction might well be conceived of as 
producing four separate effects: (a) it 
interferes with the process of extinction, 
(6) it interferes with the still present 
conditioning, (c) it raises the general 


3 When the stimulus applied between extinc- 
tion trials is the US of the CR, the recovery 
of the extinction is particularly high, the phe- 
nomenon resembling the “CR sensitization” of 
Beritoff or the “pseudoconditioning” of Grether 
and of Harlow in original conditioning. 
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activity level of the organism, and (d) 
it restores feed-back CS’s that have been 
lost during the extinction. 

6. Stimulus generalization. When 
tested in later stages of extinction, 
stimulus generalization of extinction is 
quite similar to stimulus generalization 
of conditioning (54 5, g, j, k, n; 55). 
However when tested in earlier stages, 
this generalization differs from the latter 
in four important respects (idid.). (a) 
The amount of the generalization is con- 
siderably greater in the case of extinc- 
tion. (5) The gradient of the generali- 
zation of extinction contains fewer steps 
than the one of conditioning, indeed, 
in most cases there seems to be no 
gradient at all, all related CR’s receiv- 
ing about the same amount of transfer 
of extinction. (c) Stimulus generaliza- 
tion of extinction does not extend to 
“heterogeneous” CR’s; that is, to CR’s 
the UR’s of which differ from the UR 
of the extinguished CR. (d) The stimu- 


lus generalization of extinction seems to 
be much more affected by drugs—seda- 
tives restricting it and stimulants ex- 
panding it—than is the stimulus gen- 


eralization of conditioning. Again, it 
should be pointed out here that, besides 
the generalization of extinction, non- 
extinguished CR’s become further re- 
duced when their CR’s are applied 
simultaneously or near-simultaneously 
with the CS’s of the extinguished CR’s 
(34, 35). The degree of this reduction 
is a simple growth function of the de- 
gree of the extinction. 

7. Extinction stages. The early stage 
of extinction is invariably an immediate 
and automatic phenomenon. Jt requires 
no learning or practice. Organisms that 
take dozens or scores or even hundreds 
of trials to form a CR begin extinguish- 
ing it right after the first nonreinforced 
trial. Cases in which extinction appears 
only after some trials are exceptional 
and can be accounted for by other 
processes, while reports of curves of im- 


mediate extinction appear by the hun- 
dreds. There can be no mistake about 
it! On the other hand, there is also 
little doubt that full-fledged extinction 
involves some mew learning or counter 
learning. A stimulus and/or a reaction 
of an extinguished CR does not behave 
(unless the CR has wholly faded away 
—been forgotten—in time) like one that 
has never been conditioned. Instead, it 
clearly points to the coexistence of two 
kinds of learnings, an old and a new, 
running counter to each other. If the 
CR is only partly extinguished, the co- 
presence of the old and the new learn- 
ing are overtly demonstrable. But even 
a wholly extinguished CR bears, by 
all signs, within itself a two-way CR 
connection. 


INADEQUACIES OF CURRENT THEORIES 
OF EXTINCTION 


As is well know, there are at pres- 
ent current in American CR literature 
three main types of theories of extinc- 
tion: (a) inhibition (or fatigue), (bd) 
counter conditioning (or interference), 
and (c) counter perception (or counter 
sign-gestalt-expectation). Counter-con- 
ditioning theories may further be di- 
vided into autochthonous ones, in which 
the counter conditioning involves only 
the response conditioned, and “hetero- 
chthonous” ones, in which the counter 
conditioning involves responses other 
than the one conditioned. The inade- 
quacies of each of the three types of 
theories will be considered separately. 

1. Theories of internal inhibition 
and of reactive inhibition (or fatigue). 
These theories have been criticized more 
often for their general conceptual frame- 
work than for their specific discordance 
with empirical data. Howell (14), 
Lashley (29), Beritoff (6), Konorski 
(26), and Anokhin (3) have long classed 
“internal inhibition” as very bad neuro- 
physiology, and there is no doubt that a 
large number of psychologists, including 
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Lashley, consider “reactive inhibition” 
bad psychology. Elsewhere in this Jour- 
nal (44) the writer characterized Pav- 
lovian and Hullian inhibition as a 
Hegelian dialectic. And in a general 
way that is what it is: an assumption 
that an event by its very occurrence gen- 
erates its opposite—bears, so to speak, 
within itself the very seed, the growing 
seed, of its own destruction. At a philo- 
sophical level one may of course be a 
follower of Hegel (even though by now 
his philosophical adversaries may well 
outrank his advocates). But when set 
up as a cornerstone of organismic re- 
activity in an experimental science, this 
“transformation into opposites” is obvi- 
ously all too general, too ubiquitous, 
and too tractable and arbitrary, halving 
observables and doubling inferables, and 
tending to lead to considerable am- 
biguity and many paradoxes. Some of 


these paradoxes have been recently 
pointed out in this Journal (13). 


An inhibition theory of extinction is, 
moreover, at variance with a good num- 
ber of specific empirical findings, and 
fails to account for a number of others. 
Only the most significant empirical con- 
tradictions and failures will be men- 
tioned here: (a) the absence of tem- 
poral recovery in the first stages of 
extinction; () the development of ex- 
tinction with long intertrial intervals, 
24 hours or more, when inhibition should 
supposedly have been dissipated; (c) 
the continuation of temporal recovery 
of extinction for a number of days; and 
(d) the many-mentioned instances in 
which extinction is difficult or impossi- 
ble. A fatigue-like conception of in- 
hibition is further weakened by: (a) 
the formation of full-blown extinction 
in very light and practically “workless” 
reactions, and the lack of difference 
between their extinction and that of 
“work” reactions; (6) the invariably 
negative correlation in classical condi- 
tioning between extinction and intensi- 





ties of conditional stimuli and magni- 
tudes of conditional responses; and (c) 
the finding that physical work actually 
restores extinction (1). Moreover, inhi- 
bition theories of extinction fail to ac- 
count for (a) the wide differences be- 
tween the extinguishabilities of alimen- 
tary and defense reflexes, (b) the absence 
of extinction generalization when the 
CR’s are heterogeneous, and (c) the 
faster extinction (other things being 
equal) of CR’s in animals higher in the 
phyletic scale. The last finding usually 
leads the Russians to view inhibition as 
a sort of “higher mental” process, a view 
which, besides its arbitrariness, would 
seem contrary to the fatigue-like concep- 
tion of the process. The fact of course 
is that Pavlov long realized the empiri- 
cal shortcomings of inhibition and sup- 
plemented it by another effect-reversing 
dialectic, namely, “induction”: “posi- 
tive induction” when the reverse effect 
occurs in an event adjacent to the in- 
hibited event, and “auto-induction” 
when the inhibited event is itself re- 
versed. Hull has not gone so far (ex- 
cept for the extra dialectic of the “nega- 
tive habit, ie., a habit of mot doing 
something” [21, p. 282; cf. 13]); and 
it is indeed the writer’s impression that 
a number of Hullians would not mind 
giving up inhibition for something bet- 
ter, more specific and testable, although 
a few may be too committed to change. 

2. Theories of counter conditioning or 
interference. The most cogent general 
objection to these theories is contained 
in the last paragraph of the preceding 
section which may be restated as: Con- 
ditioning typically requires a number of 
trials to show any evidence of forma- 
tion, while extinction begins immedi- 
ately and could not thus conceivably 
be merely a function of mew learning or 
conditioning. A dog that has taken, 
let us say, 27 reinforcements to secrete 
one drop of saliva in response to a bell 
could not possibly lose 18 drops of this 
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response through a mere one-reinforce- 
ment-old new or counter connection. 
New connections are not established so 
fast! Laboratory studies of counter 
conditioning quite often reveal the per- 
sistence of the earlier CR’s (54, 55), 
at least in the earlier stages of retrain- 
ing. Moreover, there is also the ques- 
tion asked by the writer in his earlier 
article: Just what is the specific factor 
that starts behaviorally the counter 
conditioning or interference? Again, as 
might have been noted, a good number 
of the facts of extinction presented in 
the preceding section are hard to recon- 
cile with a counter-conditioning theory. 
Among these facts we may number: (a) 
the many negative correlations between 
rates of extinction and rates of condi- 
tioning, (6) the negative correlations 
between rates of extinction and lengths 
of intertrial intervals, (c) the many 
cases of “unextinction,” (d) the absence 
of generalization to heterogeneous CR’s, 
and (e) the absence of temporal re- 
covery (presumably forgetting of ex- 
tinction in this theory) in the early 
stages of extinction. More could be 
cited. 

3., The theory of counter perception 
or counter sign-gestalt-expectation. A 
good argument could of course be made 
for the view that organisms which per- 
ceive the stimulus relations in a CR 
situation are thereby capable of acceler- 
ating or retarding and perhaps even of 
initiating or nullifying extinction or con- 
ditioning. Moreover, extinction is by 
its very nature more conducive to the 
emergence of a new perception than is 
conditioning, since in extinction an event 
does not merely gain a new significance 
but the new significance is no longer 
what it used to be, affording cognitive 
comparisons and “aha” experiences. 
Nonetheless, as an over-all theory of ex- 
tinction, counter perception appears to 
be quite untenable for at least three 
reasons. (a) Counter perception, like 


counter conditioning, needs time to be 
developed while extinction is an im- 
mediate process. In the writer’s experi- 
ment on partial reinforcement of sa- 
livary CR’s in human Ss, extinction be- 
came evident right at the start while 
hypotheses of “no more food” were not 
reported by the Ss until after five or six 
nonreinforced trials (45). And one 
would not expect dogs and rats and pi- 
geons to form hypotheses more quickly. 
(6) Counter perception cannot obvi- 
ously apply to extinction in decorticated 
animals, in crustacea, in viscerovisceral 
reflexes (slow as the extinction might 
be in these instances), and in “misin- 
formed” human Ss. (c) Counter per- 
ception does not account well for the 
recovery and generalization of ex- 
tinction. 


A New THEoryY or EXTINCTION 


The writer’s new theory of extinction 
involves three main propositions, two 
corollary propositions, and three sup- 
plementary propositions. Of the three 
main propositions, the second is the 
most novel and crucial one, while the 
remaining two are in reality just re- 
visions of earlier views. The acceptance 
of the first main proposition is inde- 
pendent of the acceptance of the latter 
two, each of which is likewise independ- 
ent of the other. Again, the corollary 
propositions refer to incomplete extinc- 
tion-like repetition decrements, while the 
supplementary propositions refer to 
mechanisms that accelerate extinction in 
some CR situations. (The mechanisms 
postulated in the supplementary proposi- 
tions are held by some writers to ac- 
count for all extinction—erroneously, 
according to the writer—and logically 
the first supplementary proposition could 
be substituted for the second main 
proposition and either the second or 
the third supplementary proposition for 
the third main proposition.) 
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The Main Propositions 


Main Proposition I. Extinction is a 
successive two-phase process consisting 
of (a) an early stage of automatic de- 
conditioning or unlearning and of (6) 
a later stage of counter conditioning or 
new learning. 

A successive two-phase view of ex- 
tinction clearly inheres in the general 
consideration that (if inhibition theories 
are rejected) the special characteristics 
of extinction stimuli which distinguish 
them from nonconditioned stimuli must 
obviously be acquired through learning 
which ipso facto presupposes a pre- 
learning period. Moreover, such a view 
is empirically evident in the fact that 
the early and the late stages of extinc- 
tion differ from each other in qualita- 
tively distinct functional relationships. 
There is, for instance, little or no tem- 
poral recovery of extinction in its early 
stages and little or no extrastimulus re- 
covery of the process in the later stages. 
And—what is more striking—in the 
later stages of extinction its generaliza- 
tion is quite like the stimulus generaliza- 
tion of conditioning, while in the early 
stages it is quite unlike the latter. Other 
evidence for, and advantages of, the 
present proposition will be brought out 
later; but it might be noted here that 
no bona fide successive two-phase view 
of extinction has ever been proposed. 
Hull’s Postulate 9 refers, as is known, 
only to a summation (simultaneous or 
near-simultaneous) of reactive inhibi- 
tion and conditioned inhibition, and 
Guthrie’s concern has been with the 
initial reversal of cues in extinction 
rather than with an initial characteristic 
continuing phase of it. And, while the 
writer in his earlier article assumed that 
“extinction response decrement” and 
“extinction S-R decrement” “. . . are 
prerequisites and must. therefore tem- 
porally precede all other factors in ex- 
tinction. . .” (42, p. 285), he, too, had 


no clear view of the nature of the pre- 
ceding decrement. An “automatic de- 
conditioning” assumption could not be 
offered without some hypothesis about 
the mechanism of the deconditioning, 
which is the task of the coming propo- 
sition. 

Main Proposition II]. The automatic 
deconditioning in the early stage of ex- 
tinction is a direct result of the loss 
of the interoceptive and the proprio- 
ceptive conditional stimuli (feed-back 
CS’s) which in the original condition- 
ing were an integral part of the CR 
situation and which when the uncon- 
ditional stimulus is withheld and the 
evoked reaction is reduced cease to be 
present. 

The Russians have clearly shown in 
the last 15 years that typical classical 
conditioning—alimentary, vasomotor, re- 
spiratory—is a function of a continuous 
interplay of exteroceptive and interocep- 
tive-proprioceptive (hence to be known 
as interoproprioceptive) factors (9, 23, 
25, 28, 36, 38). Direct stimulation of 
any viscus (often executed through sur- 
gery) by any adequate stimulus could 
become a CS for the evocation, cessa- 
tion, or reduction of any visceral or 
skeletal R in conventional conditioning 
manner (ibid.). The first stage of ex- 
tinction may thus be conceived of as 
merely a case of conditioning to a com- 
pound stimulus in which some of the 
components of the compound, here the 
interoproprioceptive components, grad- 
ually drop out and thus gradually reduce 
the CR. The dropping out of the inter- 
oproprioceptive components, it may be 
necessary to add, is simply a function of 
the fact that the CR is smaller in mag- 
nitude than the UR. If the magnitudes 
of the two are close to each other, the 
extinction of the CR should be slow or 
impossible, which is exactly what known 
findings indicate (supra). Moreover, 
up to a certain limit, the reduction of 
the CR should proceed as a sort of self- 
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propelling mechanism: the reduced CR 
reducing the CS components and the 
reduced components reducing further 
the CR. 

The present proposition fits so well 
many facts of the extinction of classical 
CR’s with which the Russians are most 
familiar that one can attribute their 
overlooking it only to a reluctance—in- 
deed, an inhibition—to depart in any 
way from Pavlovian orthodoxy. How- 
ever, the facts accordant with the propo- 
sition are indeed many and impressive. 
Thus, it is easy to see why, according 
to the proposition, de-oesophagized dogs 
would fail to extinguish their CR’s and 
why extinction would be slow and dif- 
ficult in animals low in the phyletic 
scale and in low-level reflexes. Intero- 
proprioceptive mechanisms would pre- 
sumably be little, if at all, operative in 
all these instances. Likewise, the faster 
extinguishability of alimentary CR’s as 
compared with that of defense *CR’s 
could be attributed to both the greater 
involvement of feedback CS’s and the 
wider magnitude discrepancies between 
CR’s and UR’s in the former case. An 
interoproprioceptive concept of extinc- 
tion would also predict fast extinction 
for delayed and trace CR’s, and nega- 
tive correlations between extinction and 
conditioning of the same R in the same 
species of animals. For delayed and 
trace CR’s presumably tend to involve 
a wide matrix of interoception and pro- 
prioception, while animals that condi- 
tion slowly would similarly involve more 
of their internal system in the condi- 
tioning and thus extinguish their CR’s 
quickly, and those that condition quickly 
would involve less of it and thus ex- 
tinguish their CR’s slowly. 

Of special significance to the plausi- 
bility of the proposition is the evidence 
of the generalization of extinction and 
the effects of extra stimuli and drugs. 
And here again the proposition would 
seem to accredit itself well. Both extra 


RAZRAN 


stimuli and stimulants (drugs), which 
no doubt increase interoproprioception 
and restore lost CS’s, decrease extinc- 
tion, while sedatives: which decrease in- 
teroproprioception increase extinction. 
Some time ago Culler (12) argued that 
CS’s could become virtually independent 
of their particular US’s if only other 
extra stimuli supply the CR’s with ade- 
quate motivation. However, experimen- 
tal evidence—indeed, Culler’s own data 
—shows only that extra stimuli may 
retard considerably the extinction of 
CR’s. Moreover, the interpretation of 
this retardation need not invoke such 
a general concept as motivation or re- 
motivation when a specific and testable 
hypothesis of reactivation of lost feed- 
back CS’s is available. Again, the spe- 
cial characteristics of the generalization 
of extinction in the early stages of ex- 
tinction—namely, the larger amounts of 
transfer and the near absence of a gradi- 
ent—would also seem to go well with 
the hypothesis of the present proposi- 
tion, as one might rightly assume that 
the interoproprioceptive aspects of CR’s 
have more “common elements” than do 
the exteroceptive ones. Then, there is 
the important finding that in its early 
state generalization of extinction does 
not extend to CR’s that have different 
UR’s, which could be explained only as 
due to an absence of common intero- 
proprioception (4).* On the other hand, 


4 The interoceptive and proprioceptive CS’s 
under discussion here refer to stimuli arising 
in all the activated effectors of a CR situa- 
tion and not merely in those of the specific 
response conditioned (or measured)—e.g., in 
the effectors of the total act of eating and not 
merely in those of salivary action. Or, to put 
it somewhat differently, typical classical con- 
ditioning involves two kinds of CS’s: pri- 
mary, experimenter-manipulated external CS’s; 
and secondary, response-initiated (or organ- 
ism-supplied) internal CS’s. And it is the 


secondary, feedback and response-bound CS’s 
—or rather their loss—that are postulated 
here to be at the core of the automatic de- 
conditioning stage of extinction. 
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the present proposition does not account 
for the temporal recovery of extinction. 
But, as it will be remembered, no such 
recovery seems to occur in the early 
stages of the process. 

Main Proposition III. The later 
stage of extinction consists primarily of 
counter conditioning in which the to-be- 
conditioned response is the reduction 
(not the cessation) of the CR, the to-be- 
conditioned stimuli are chiefly the in- 
teroproprioceptive stimuli involved in 
the CR, and the entire process is often 
aided by intertrial conditioning in which 
interoproprioceptive and exteroceptive 
stimuli of preceding trials become con- 
ditioned to the response reductions in 
the succeeding trials. 

The present conception of autochtho- 
nous counter conditioning differs from 
the related concepts of Guthrie (15) 
and of Hull (21) in three significant 
respects. (a) The counter conditioning 
is assumed to be not to a “no response” 
or to a “cessation of a response” or to 
“what not to do” but to a reduction of 
a response. The fact, of course, is that, 
as far as the organism and not the 
theorist is concerned, there is no “no 
response” or a “cessation of response” 
when the US is first withheld in the CR 
situation. There is only a reduction of 
a response, and by all logical and em- 
pirical signs such a reduction will be- 
come a to-be-conditioned datum. (6b) 
The chief and prior (but not the only) 
to-be-conditioned stimuli in the counter 
conditioning are held to be the intero- 
proprioceptive stimuli involved in the 
conditioning. The reason is simple. It 
is these stimuli that are first on the spot 
and are contiguous with the reduction of 
the CR. While in typical original con- 
ditioning the exteroceptive stimuli seem 
to be the first signaling agents and the 
interoproprioceptive stimuli come later, 
in extinction the sequence is assumed to 
be reversed. Conditioning places the 
organism, as it were, in commerce with 


the external environment, while extinc- 
tion places it in commerce with itself. 
(c) Intertrial conditioning is postulated. 
In most extinction experiments, the 
duration of the intertrial intervals are 
within the limits of effective CS-US de- 
lays, so that a stimulus of a preceding 
trial may well become the CS of the R 
in a succeeding trial. 

The concept of autochthonous counter 
conditioning was added to the concept 
of interoproprioceptive automatic de- 
conditioning in the writer’s theory of 
extinction on the basis of five specific 
considerations. (a) The experimental 
arrangement of extinction consisting of 
a progressive reduction of a response 
upon repeated applications of a stimu- 
lus at fairly short intervals (typically) 
would seem to be conducive, in accord- 
ance with our knowledge of condition- 
ing, to the development of such a 
counter conditioning either in the same 
extinction trials or in intertrial succes- 
sions. (b) The fact that extinction 
CS’s reduce CR’s other than their own 
indicates that these CS’s have acquired 
in the course of extinction some definite - 
counter-conditioning tendency, and _ it 
would seem to be better scientific meth- 
odology to ascribe this counter tendency 
to a fully testable concept of learning 
than to a “half-testable” one of inter- 
nal or reactive inhibition. (c) Intero- 
proprioceptive automatic deconditioning 
could account only for partial and not 
for total extinction, that is, only for the 
CR decrement resulting from the loss 
of the interoproprioceptive CS’s in the 
S-R situation. (d) Automatic decondi- 
tioning does not account for temporal 
(spontaneous) recovery, the parameter 
of which would seem to suggest that it 
is a function of a differential in the rates 
of forgetting of two counter habits. (e) 


The functional similarity between stimu- 
lus generalization of extinction and of 
conditioning when extinction is in its 
later stage suggests a similarity of 
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mechanisms at this stage, i.e., that ex- 
tinction is then a form of conditioning. 

Moreover, while the writer’s theory 
assumes the counter-conditioning phase 
of the extinction to begin after the auto- 
matic deconditioning phase has been in 
operation, and the automatic decondi- 
tioning phase to end well before the ex- 
tinction is completed, there is, nonethe- 
less, every reason to postulate a period 
in which the two phases operate simul- 
taneously. Hence, a number of char- 
acteristics of extinction are likely to be 
a function of the mechanism of one 
phase or of the other, or of the two 
combined. Thus, the generalization of 
extinction may be thought of as due to 
either (a) the dropping out of common 
interopriprioceptive CS’s in the auto- 
matic deconditioning, or () the opera- 
tion of common _interoproprioceptive 
CS’s in the counter conditioning, or (c) 
both. Similarly, extrastimulus recovery 
of extinction may be a result of (a) the 
restoration of proprioceptive CS’s in the 
automatic deconditioning, or of (db) the 
reduction of the counter conditioning 
through interference of distraction, or 
of (c) both. Again, while automatic 
deconditioning should produce faster ex- 
tinction with short intertrial intervals, 
counter conditioning should be more 
readily effected through longer intervals, 
suggesting that extinction would be fast- 
est if the intertrial intervals were short 
in the first stages of extinction and 
longer in its later stage. No such ex- 
periment has ever been tried, but there 
is no reason why it should not be, and 
there is little doubt that others like it 
could be devised not only to separate 
the effects of each of the assumed two 
extinction mechanisms but also to de- 
termine exactly their relative roles and 
magnitudes. In general, extinction il- 
lustrates well both the richness of varia- 
bles in CR situations and the need for 
exact theoretical formulations to solve 
them, 


The Corollary Propositions 


Corollary Proposition 1. An extinc- 
tion-like repetition decrement of a re- 
sponce may be produced without intero- 
proprioceptive deconditioning. Unlike 
extinction, however, such a decrement is 
very slow in manifestation, and there is 
at present no adequate specifically testa- 
ble hypothesis to account for the oc- 
currence of its initial stage. 

This corollary proposition aims to 
cover two separate phenomena: (a) the 
slow extinction in lower animals, low- 
level reflexes, and CR’s close in mag- 
nitude to UR’s; and (b) the habitua- 
tion or adaptation effects of UR’s which, 
too, are very slow in manifestation. No 
specific experimental delimitation of the 
functional characteristics of slow ex- 
tinction has ever been made. But habi- 
tuation or adaptation have been known 
to manifest recovery and generalization 
(16, 37) which might be taken as evi- 
dence of some sort of autochthonous 
counter conditioning. There would seem 
to be no difficulty in asuming that habi- 
tuation or adaptation involves some 
counter conditioning, but the possible 
nature of the mechanism that initiates 
the habituation or adaptation decre- 
ment remains a problem. A fatigue 
hypothesis without evidence of chemical 
changes is too general and inadequate, 
while the writer’s early “asynchroniza- 
tion” theory is too neural and not of 
immediate value to behavioral theory. 
At any rate it should be stressed that 
earlier identifications of habituation- 
adaptation with extinction are not justi- 
fied: the vast difference in rate of de- 
crement makes the two quite distinct 
from each other. 

Corollary Proposition 2. An extinc- 
tion-like nonreinforcement which mani- 
fests none of the other extinction char- 
acteristics occurs in the very early stages 
of conditioning. 

This phenomenon of a nonreinforce- 
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ment decrement without evidence of re- 
covery and generalization has been noted 
by the writer, comparing results of non- 
reinforcements in a large number of 
classical CR experiments (54, 55). It 
appears to be a genuine phenomenon 
but one that is present only in the very 
early stages of conditioning, presumably 
before any degree of CR irreversibility 
has been reached. Its mechanism can- 


not be guessed at and perhaps need not 
concern us much as the phenomenon is 
obviously only passing in nature. 


The Supplementary Propositions 


Supplementary Proposition 1. In 
some CR situations, nonreinforcement 
may further reduce a CR when an R 
other than the UR, which during con- 
ditioning was held in abeyance by the 
UR, is released through the withholding 
of the US, and thereupon comes to in- 
terfere with the CR. 

This is one of the two principles im- 
plied in interpreting extinction in terms 
of dominance and competing reaction 
systems (8, 52, 42). As a supplemen- 
tary mechanism it is no doubt opera- 
tive in a good number of CR situations. 
But as a universal account of extinction 
it is by no means justified. There are 
scores of bona fide extinction experi- 
ments in which careful observation and 
recording reveal no trace of the emer- 
gence of any competing reactions, and 
the general theory of paralleling “com- 
peting behavior systems” with “recip- 
rocal innervation at the spinal level” is, 
to say the least, far-fetched and not 
readily testable. Moreover, the present 
proposition alone (even if combined with 
the one succeeding) does not do justice 
to a number of previously mentioned 
empirical facts. 

Supplementary Proposition 2. In 
some CR situations, nonreinforced CS’s 
become conditioned in the course of ex- 
tinction to R’s other than the UR. 
These other R’s are either R’s that have 





been held in abeyance by the UR during 
the conditioning or other R’s that hap- 
pen to be present during the develop- 
ment of the extinction. 

This is the second principle implied 
in “heterochthonous” interference theo- 
ries of extinction. And what has been 
said about the first principle of these 
theories applies equally well to the 
second: either principle is good as a 
supplementary hypothesis but poor as 
a universal rule. 

Supplementary Proposition 3. In 
some CR situations extinction is greatly 
accelerated when the subjects perceive 
the changed significance of the CS when 
the US is withheld. 

Like the first two propositions in this 
section, this one, too, is regarded by the 
writer as only supplementary. The rea- 
sons for the limitation of this proposi- 
tion were given in an earlier section 
(supra, p. 44). 


FINAL Worp 


1. The testability (verifiability) of 
the new theory. The interoceptive and 
proprioceptive stimuli held by the theory 
to be the basis of the deconditioning and 
the counter conditioning in extinction 
are by no means postulated as any kind 
of intervening variables. They are ob- 
servables! As already mentioned, in 
the last 15 years the Russians have 
clearly demonstrated both the existence 
of interoceptive and proprioceptive con- 
ditioning (particularly the former) and 
their interaction with typical exterocep- 
tive conditioning. And while, as far as 
the writer is aware, no experiment has 
ever been specifically devoted to a com- 
parison of the CR states of the viscera 
during alimentary conditioning and dur- 
ing alimentary extinction of condition- 
ing, there is no reason why such an 
experiment could not be undertaken. 
Moreover, one could of course compare 
extinction of, let us say, alimentary con- 
ditioning in normal animals and in ani- 
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mals with de-afferented viscera. The iso- 
lation of proprioceptive stimulation pre- 
sents more of a problem, no doubt, but 
could probably also be mastered.° 

2. Extinction of operant conditioning. 
It has always been the opinion of the 
writer that a thorough analysis of pri- 
mary variables in operant conditioning 
is difficult, if not impossible, without a 
prior analysis of such variables in classi- 
cal conditioning. And it is only such a 
“prior analysis” which this article offers 
with respect to extinction of operant 
conditioning, even though a number of 
facts presented here have been directly 
verified, as is known, in operant CR ex- 
periments, and the theory, too, is not 
alien to operant CR thinking. More 
than that, the writer is by no means 


5 The present formulation is not related to 
Guthrie’s concept of movement-produced 
stimuli which pertains to the proprioception 
of the original responses to the CS’s and not 
to that of their conditioned (and accompany- 
ing) responses. But it is related in a way to 
some of the views of Solomon and Wynne 
(48) on the relative failure of extinction in 
intense shock conditioning (traumatic avoid- 
ance learning in their terminology). How- 
ever, these authors assume this failure—“par- 
tial irreversibility” in their terms—to be in 
some way a direct function of the mere in- 
volvement of feedback CS’s in their condi- 
tioning whereas, according to the writer, mere 
involvement of such CS’s is, on the contrary, 
the very basis of the development of extinc- 
tion, and failure of extinction occurs only 
because intense shock conditioning—as any 
other intense conditioning—produces CR’s of 
high magnitude and consequent retention of 
secondary CS’s upon the withholding of US’s. 
The writer’s emphasis in this area of “unex- 
tinction” is on an intense conditioning and 
not solely on intense shock—or other abient— 
conditioning. It is an emphasis which sug- 
gests, if one desires, principles of “appetitive 
CR conservation” and “infant CR conserva- 
tion” and even “semantic CR conservation” 
along with “anxiety CR _ conservation”—to 
borrow the term “conservation” from Solo- 
mon and Wynne but to use it as a mere de- 
scription for outcomes of unextinction. (The 
instrumental aspect of shock conditioning is 
a separate issue which need not be raised 
here.) 





ready to accord priority to operant 
over classical conditioning with respect 
to theoretical and methodological—and 
even practical fundamentals of learning. 
The contrary appears to him to be true, 
and he indeed deplores the decline of 
classical CR experimentation in this 
country. Certainly, such extreme views 
as expressed recently in this Journal by 
one author (47) that “conditioning 
[meaning classical conditioning] is an 
artifact” are indefensible—and patri- 
cidal. They could have been put for- 
ward only in total unawareness of the 
almost 500 well-controlled experiments 
in classical conditioning for most of 
which the author’s alternate “reinforce- 
ment” is a very contorted and unnatural 
or impossible explanation. True, a large 
number of these classical CR experi- 
ments are, unfortunately, unknown to 
American readers. Yet they do exist. 


SUMMARY 


1. A critical up-to-date summary of 
the facts of extinction, based upon a 
statistical analysis of more than a hun- 
dred classical CR experiments, has been 
presented. 

2. All three main current theories of 
extinction—inhibition, counter condi- 
tioning, and counter perception—have 
been found inadequate to account for 
the facts of extinction. 

3. A new theory holding extinction to 
be effected in two stages and by two 
processes has been advanced. The two 
stages and processes have been postu- 
lated as (a) an early stage of automatic 
deconditioning due to the loss of feed- 
back interoceptive and proprioceptive 
CS’s when the CR is reduced, and (b) a 
later stage of counter conditioning in 
which the CR reduction is conditioned 
primarily (but not wholly) to interocep- 
tive and proprioceptive CS’s, and is 
aided by intertrial reduction condition- 
ing. 
4. The facts of classical conditioning 
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were thoroughly analyzed and found to 
fit well the new theory.® Specific sug- 
gestions of its direct verifiability were 
offered. 

5. The reduction of classical CR ex- 
periments in recent years in this country 
was deplored. 
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THETIC APPROACHES TO PERSONALITY THEORY * 
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In personality theory, the question 
has arisen as to whether there are one 
or two kinds of prediction (5, 17). 
Those who hold that two types of pre- 
diction are possible claim that there is 
the “statistical” or “actuarial” kind, 
which seeks for “regularities and uni- 
formities characteristic of a whole class 
of objects” (1); and the “individual” 
or “clinical” kind, which attempts to 
reveal the individual pattern of the 
unique personality. Reliance on the 
former alone characterizes the nomo- 
thetic approach, whereas insistence on 
the necessity of both is characteristic 
of the idiographic approach. 

Allport (1) contends that the two ap- 
proaches overlap and complement each 
other. For example, the process of 


medical diagnosis is idiographic but de- 
pendent upon nomothetic bacteriology 
and biochemistry for information con- 


cerning specific diseases. It isn’t what 
the disease is that is so important but 
how one has it. The idiographic view, 
as applied by the clinician, maintains 
that this “how” of the matter cannot be 
estimated by “actuarial” means, since 
it is dependent upon a host of condi- 
tions specific to the individual consid- 
ered, and to the situation in which he 
is found. That is, we cannot assign 
probability 0.3 to a particular person 
as a statement of the likelihood of his 
riding the trolley next Sunday. He will 
either ride it or not ride it, and a thor- 
ough study of the person-in-his-life- 


1 After this paper was written, Dr. Paul E. 
Meehl’s book (15) appeared. For an inter- 
esting discussion of related material and re- 
view of empirical studies the reader should 
consult this book. 


situation will predict his behavior next 
Sunday toward the trolley as a rider 
(riding probability = 1.0) or a nonrider 
(riding probability = 0.0), the probabil- 
ity of 0.3 being considered a meaning- 
less, actuarial fiction when applied to 
the particular case. Now it is true that 
an individual will not take 0.3 of a 
trolley ride. If we wish for specific pre- 
diction, other variables must be taken 
into account which effectively assign the 
individual to a much narrower subclass. 
This will permit a more refined estimate 
of his behavior and bring the probabil- 
ity value closer to zero or 1. The idio- 
graphic view maintains that these “other 
variables” must not be merely further 
actuarial data which assign the indi- 
vidual to narrower and narrower sub- 
classes (5), but that we must treat the 
person as a unique, understandable con- 
figuration of factors—literally in a class 
by himself. Nomothetic science, on the 
other hand, works on the assumption 
that individuals “have” laws according 
to lawful processes, which also implies 
that the laws have completely lawful 
interactions. 

Dymond (5) states the case for idio- 
graphic clinical procedures as follows: 
“ . . though psychologists are now able 
to do considerable predicting in norma- 
tive terms the clinician often feels he 
needs something more, and that he can 
do something better than make a prob- 
ability statement when predicting a 
particular individual.” 

But according to the nomothetic view, 
the clinician does not make a probabil- 
ity statement; he in fact compounds 
many such statements. For example, 
when making predictions concerning an 
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anxiety neurotic, he utilizes not only 
an estimate dealing with the general 
class of “anxiety neurotics,” but also 
estimates from the classes sex, age, edu- 
cation, parental identification, etc., un- 
der the condition of anxiety neurosis. 
Nomothetic procedure does not require 
the clinician to make his best possible 
estimate by predicting at the mean of a 
single class. There is no methodologi- 
cal reason why the implicit compound- 
ing of conditional probabilities in the 
clinic cannot be made nomothetically 
explicit. 

Theories are most amenable to appli- 
cation when dealing with explicit, gen- 
eral relations, but this is not to say that 
implicit relations among variables can- 
not be grasped in some fashion and 
fruitfully applied by the clinician, much 
as the early shipbuilders utilized Archi- 
medes’ principle long before it was given 
an explicit formulation. On the other 
hand, the “statistical” approach to per- 
sonality does not force narrower and 
narrower subclasses with a view to end- 
ing up with a complex typology, but 
merely hopes to define a multitude of 
class intersections in a quantitative 
fashion with the result that more ex- 
plicit, and hence shrewder, guesses will 
be possible. 


THE “UNIQUE” EVENT AND SCIENCE 


Lewin (12) maintained that Aris- 
totle’s conception of the lawful event 
requires that it be one which occurs 
frequently; events which happen but 
once are merely chance occurrences. 
Within such a scheme individual dif- 
ferences have no place, for they are 
nonrecurrent phenomena if we inspect 
an array of individuals. In sum, law- 
fulness is revealed by repetition; the 
single (and perhaps exceptional case) 
is fortuitous and not amenable to com- 
prehension by laws. In place of this 
Aristotelian orientation, Lewin advo- 
cated that we cease “to abstract from 


the situation,” and attempt “to hunt 
out those situations in which the deter- 
minative factors of the total dynamic 
structure are most clearly, distinctly, 
and purely to be discerned.” Process 
dynamics are revealed by “the relation 
of the concrete individual to the con- 
crete situation.” 

Although Lewin’s opposition to Aris- 
totelian conceptions is cogent, it is 
doubtful whether an appeal to fuller 
concretization, together with a turning 
away from abstraction, will produce the 
general laws which Lewin sought. Such 
directives are acceptable if the intent 
is merely to break through an existing 
set of tyrannical abstractions. But the 
ultimate goal is a better set of abstrac- 
tions, not an actual return to the con- 
crete situation. Current personality 
theory cannot predict certain aspects of 
behavior, but assumes that they are 
nonetheless lawful. By treating the 
issue as one between the lawful status 
of recurrent events on the one hand, and 
unique events on the other, Lewin has 
set the problem in an unfortunate way. 
The truly unique event (if there be 
such) cannot be treated within the 
framework of science. Events like novel 
mutations, supernovae, etc., can be so 
treated, since these are simply occasions 
within certain event classes whose tem- 
poral onset is at present not accurately 
predictable. The Aristotelian “fortui- 
tous case” is shown to be lawful simply 
because it is mot unique and can be 
relegated to a predictable class of oc- 
currences. Recurrence does not imply 
the repetition of the same event (which 
is clearly an impossibility); it implies 
only that some select characteristics of 
the event can be noted on other occa- 
sions when similar events are taking 
place. It is, of course, the recognition 
of what constitutes a “similar event” 
that gives the scientist trouble. It took 
a Newton to recognize that the move- 
ments of falling bodies, the tides, and 
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the planets were similar events, and the 
explicit recognition was due to the forg- 
ing of a powerful, new abstraction, not 
to the concreteness of a falling apple. 

The requirement of Aristotelian sci- 
ence that repetition be a necessary con- 
dition in order that the event be in- 
cluded within the realm of the lawful 
was false insofar as it called for the re- 
currence of phenomenally similar events. 
If only one meteor had ever been ob- 
served, this would not constitute it a 
unique event for present-day science, 
since the class “occasions of combus- 
tion” has been formulated, and the con- 
ditions of class membership explicated. 
Modern science requires repetition not 
for the sake of ensuring that the event 
is not fortuitous (although this is a fac- 
tor in situations calling for the applica- 
tion of statistical inference) but because 
repetition is the by-product of class for- 
mulation and repeatable verification. 
Repetition, then, is only an indirect re- 
quirement stemming from the necessity 
of abstracting a variety of events into 
one class, and from the potential repli- 
cability of any reliable procedure and 
result. Laws do not gain strength 
wiih repeated application, in the man- 
ner of a set of muscles. The “fortui- 
tous,” “unique” event of Aristotelian 
science has given way to the realization 
that such events exhibit lawful behav- 
ior when the correct abstractions are 
applied. The complexities of “unique” 
personalities await lawful unification by 
some psychological Newton. 


WHOLES AS REDUCIBLE AND 
PREDICTABLE 


London (13) has drawn an analogy 
from the fact that many properties of 
hydrocarbon molecules (e.g., heats of fu- 
sion, vaporization, hydrogenation, com- 
bustion, melting and boiling points, vis- 
cosity, density, color, refractive index, 
chemical affinities, and absorption spec- 
tra) are deducible from the prope: ties 


of their constituent atoms. But a great 
number of these atomic properties are 
derived by inferring their modes of in- 
teraction in molecules. There is noth- 
ing in the credo of the reductionist 
which insists that parts be studied ex- 
clusively in isolation. The fact is that 
in their interactions the parts reveal 
certain of their properties which are not 
evident in isolation. An analysis into 
parts does not require that a subse- 
quent synthesis of these parts be merely 
“and-summative” or simply additive. 
The rules of part combination make the 
deduction of whole-properties possible. 
As in chemistry, and in every discipline 
which seeks to deal with certain whole- 
properties, analysis and resynthesis are 
prerequisites to complete theory, not 
shifts to other “levels of analysis.” The 
concept of an “electric current” may be 
operationally defined in terms of cer- 
tain magnetic, thermal, or chemical ef- 
fects. That these different defining op- 
erations do not constitute different con- 
cepts is shown by the fact that all these 
effects may be deduced from a unitary 
theory of electricity, magnetism, elec- 
trolysis, and heat (6). The properties 
of “electric current” as given by elec- 
trodynamics depend upon a set of op- 
erations and their theoretical interac- 
tions. 

Thus, in the case of hydrocarbons, 
their properties may be deduced within 
the same framework by means of which 
the properties of the constituent atoms 
were ascertained. In the same fashion, 
the “electric current” is explained in 
terms of operations and their theoretical 
cross linkages, without resort to some 
more “molar level” for a completion of 
the story. Neither organic chemistry 
nor electrodynamics requires a change 
in explanatory “level” to account for 
phenomena having either a larger spa- 
tial scale * or more general effects. 


2 The reason why a scale model of a bridge 
may stand up quite nicely while breaking 
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Insofar as these physical analogies 
are germane, reductionist faith seems to 
have paid off rather handsomely. But 
even a cursory glance at the way in 
which reduction typically occurs is 
likely to prove disconcerting to the 
simon-pure “molecular level” theorist. 
Typically, the study of whole phe- 
nomena, produced by an aggregate of 
interacting “molecular” effects, gives 
rise to the formulation of general con- 
texts which define the modes of inter- 
action occurring at the reduction level. 
For example, the development of atomic 
theory would have been impossible with- 
out an extensive knowledge of chemical 
effects. Although textbook logic prefers 
to derive complex phenomena from a 
consideration of their simpler constitu- 
ents, scientific practice very often makes 
its initial observations and inferences 
about the structure and function of 
simples (which are often unobservable) 
from a study of the complex. Thus, a 


study of molar phenomena throws light 
upon molecular processes by setting 
up certain systemic limits within which 


part synthesis must take place. Also, 
molar phenomena reveal the properties 
of “molecular” processes by exposing 
them to situations in which often un- 
expected transactional capacities of these 
parts are discovered. From a knowl- 
edge of these transactional possibilities 
of parts the properties of entire classes 
of wholes are predictable. 

The purpose of these remarks has 
been to dispel the notion that the whole 
must be treated with a different brand 
of logic, or as a higher-level organiza- 
tion not amenable to reduction. Chem- 
istry and physics do not stand in the 





from its own weight when built full size can 
be completely explained in terms of a single 
fact covering this phenomenally striking dif- 
ference: surface increases as the square, while 
volume increases as the cube, of the linear 
dimensions. No recourse to another “level” 
is called for. 


relation of whole and part to one an- 
other. They are separate as to their 
techniques and objectives, not in terms 
of their factual data. In a similar vein, 
personality theorists who hold that the 
data of the “unique individual” are 
somehow different from the data of gen- 
eral psychology fail to realize that it is 
the operations performed, and not the 
type of data, which distinguish such 
areas of investigation. The intent of 
the personality theorist differs from that 
of the general psychologist (as does the 
chemist’s from the physicist’s), but his 
data are potentially predictable by the 
general psychologist, just as the chem- 
ist’s are by the physicist. Let us hope 
that future personality theory will be as 
fruitful to psychology in the suggestion 
of critical data and constructs as the 
chemist has been to the physicist. 

Before leaving this phase of the story, 
it may be well to incorporate the meth- 
odology of a science somewhat different 
from physics or chemistry. The idio- 
graphic proponent may feel that it is 
possible to prove the complete adequacy 
of a nomothetic approach to wholes for 
the physical sciences, but that person- 
ality is so dependent upon essentially 
nonrepeatable, historical processes that 
reduction is simply not feasible, each 
personality being a unique, emergent 
whole arising from the diverse chains of 
events composing its historic route. A 
science which closely parallels this state 
of affairs described by the idiographic 
viewpoint is archaeology. Consider this 
observation * by Carter and Mace (4, 
p. 179): 

“There are numberless derelict ob- 
jects in the storerooms of our museums 
which would give us valuable informa- 
tion could they but tell us whence they 
came, and box after box full of frag- 


3 Compare with Freud (7): “A collection of 
dreams without associations and knowledge of 
the context in which it was dreamed does not 
tell me anything. . . .” 
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ments which a few notes at the time of 
finding would have rendered capable of 
reconstruction.” 

In this sort of situation the parts are 
present but can only be studied in iso- 
lation, the context being irrevocably lost 
through the carelessness of the digger or 
collector; i.e., the rules of combination 
are unfortunately past recovery. A com- 
parable situation in physics would be 
one in which sets of observations taken 
under various conditions had been pre- 
served, but the specifications for the 
conditions had been lost. In both cases 
all the results are present, but are not 
open to interpretation in the absence 
of information of those circumstances 
which gave rise to them. The only 
fundamental difference here is that the 
physicist, now knowing that certain out- 
comes are possible, might concentrate 
his efforts on certain experimental pro- 
cedures and find out which condition 
produces which result, while the archae- 
Neither case 


ologist cannot replicate. 
requires an interpretation in terms of 
“emergents” unrevealed by parts. 
Where the archaeologist does have in- 
formation of conditions and parts he is 
often able to predict quite well on the 


basis of past cases. When Carter and 
the Earl of Carnarvon discovered the 
tomb of Tut-ankh-Amen, they proceeded 
to photograph, catalogue, preserve, and 
clear the “wonderful things” in the ante- 
chamber, a procedure which took many 
seasons to accomplish. They had no 
doubts that they had uncovered the 
tomb of Tut-ankh-Amen, although they 
did not wish to penetrate into the actual 
burial chamber until the antechamber 
had been cleared. At this time others 
advanced various alternative hypotheses 
about the nature of the find, all claim- 
ing that it was not a tomb at all. To 
these objections Carter and Mace (4, 
p. xi) replied that “. . . so far as we 
have zone we have found nothing that 
should not belong to the funerary equip- 


ment of the king. All the objects are in 
perfect keeping with the evidence and 
knowledge gleaned from the fragmen- 
tary material of the royal tombs of the 
New Empire discovered in this Valley, 
and they are in every way pure late 
Eighteenth Dynasty Egyptian.” 

Later work on their part, subsequent 
to the publication of Volume I (4), bore 
out their contention. Their prediction 
of the whole-property (tomb of Tut- 
ankh-Amen) was based upon the prop- 
erties of the classes of objects they had 
discovered, properties in turn derived 
from a study of other individual tombs 
in the Valley of the Kings. 

The ideas of holism and emergence 
are intimately related.. It is the alleged 
emergence of new wholes at higher lev- 
els of organization that is said to re- 
quire “laws which are unique for each 
level” (16) to describe the situation 
adequately. Again, a consideration of 
which criterion of adequacy the investi- 
gator is utilizing is a long step toward 
the resolution of this question. If “ade- 
quacy” is meant in terms of complete- 
ness of explanation (rigorous reduction, 
detailed prediction), then laws entirely 
unique to “emergent levels” are mean- 
ingless; while if “adequacy” is con- 
strued as a pragmatic handling of cer- 
tain molar phenomena, then reduction 
becomes unnecessary, and laws dealing 
with the operation of certain aggregates 
claim a primary place. The gas laws 
are reducible to thermodynamic prin- 
ciples, but such reduction adds little or 
nothing to the majority of situations 
where the gas laws are applied. For 
a more complete explanation (in the 
above sense) the principles of thermo- 
dynamics outdistance the gas laws by 
far. 

In sum, “emergent wholes” do not 
give rise to sets of laws which are un- 
related to the laws dealing with con- 
stituent elements. The wholes are con- 
stituted by the experimenter, and may 
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be treated apart from any reduction 
level, depending upon what classes of 
operations mesh with the purposes of 
the investigator. Formulation at some 
ultimate reduction level is neither the 
simplest nor most economic way to 
handle most problems, but this does not 
mean (as the history of science has 
shown) that we are dealing with unique, 
irreducible emergents. The way in which 
the simples are pictured as forming a 
whole serves to predict accurately com- 
plete classes of whole-properties. The 
holist has no difficulty in imagining the 
fivefold symmetry of a pentagonal crys- 
tal. The fact is, however, that crystal 
symmetry is built up from molecular 
structures, and it is impossible for a 
repeating pattern of these to be pentag- 
onal (14). Thus, the nonexistence of 
one type of whole, i.e., pentagonal crys- 
tals, is as predictable from strictly mo- 
lecular properties as is the occurrence 
of a multitude of other crystalline forms. 

Misuse and limitations of reduction. 
It should be realized that the feasibility 
of reduction does not automatically vali- 
date the use of arguments by analogy. 
For example, although we may believe 
that personality is ultimately reducible 
to a set of physiological variables, the 
personality theorist is not thereby given 
carte blanche to utilize physiological con- 
structs to explain away certain classes 
of behavior. Reduction processes are 
actually circumvented by attempting to 
apply constructs and equations, formu- 
lated within one realm of operational 
procedures, to phenomena arrived at by 
totally different modes of operation. To 
cite an extreme example, the fact that 
sociology is in principle reducible to bi- 
ology or physics in no way validates the 
use of “social organism,” “the principle 
of indeterminacy” (in sociology), “so- 
cial inertia,” etc. These may function 
as suggestive metaphors, but they do not 
lend a biological or physical stamp of 
approval to the user. By the same 


token, the hope that sociological data 
may somehow be read into existing 
physical equations is chimerical; reduc- 
tion is not carried out by the blind ap- 
plication of the particular formal sys- 
tems utilized by physics. Any set of 
laws is grounded to an operationally 
clear-cut domain, but this does not 
mean to say that these laws cannot be 
derived from a more basic set of axioms. 
However, the reduction of a set of laws 
to some more basic set of axioms sel- 
dom, if ever, means a simple identifica- 
tion of isomorphic structures, in which 
the x, y, z of one system conveniently 
becomes the x’, y’, 2’ of another. Yet 
certain analyses assume that this is the 
case: e.g., Spengler’s treatment of civili- 
zation as a true organism, Haret’s (8) 
Mécanique Sociale with its literal inter- 
pretations of classical mechanics—‘cen- 
ter of gravity of a social body,” “equal- 
ity of action and reaction,” “the con- 
servation of energy of a social body,” 
etc. 

Hoagland’s (9, 10) attempt to re- 
duce the performance of temporal judg- 
ments to the action of some unidenti- 
fied “chemical clock” enzyme by di- 
rectly transforming “time perception” 
into chemical “rate of reaction” is al- 


_lowable as a construct, but does not 


constitute reduction merely because both 
terms involve the concept of rate. What 
this implies for the development of per- 
sonality theory is precisely this: For 
personality theory qua personality the- 
ory physiology is not causally prior to 
behavior. Much correlation and infer- 
ence must proceed among phenomena 
within a single operational realm before 
reduction can become meaningful or 
even possible. It is fruitless for the 
psychologist passively to await “the 
solution” of problems such as schizo- 
phrenia and drug addiction by the bio- 
chemist. Even if we knew that a spe- 
cific enzyme inhibitor would directly 
produce one type of schizophrenia, this 
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reduction would mean little for person- 
ality theory without considerable reli- 
able knowledge of schizophrenic phe- 
nomena and their relations to other 
modes of behavior, cultural circum- 
stances, etc. Thus, a theory of per- 
sonality must stand or fall in terms of 
the validity of its operationally delim- 
ited constructs. Reduction to physiol- 
ogy cannot offer a more comprehensive 
explanation of personality unless the 
reduction process is subsequently re- 
versed, and predictions within person- 
ality research, made in the light of re- 
duction, are confirmed. 


THE INTENTIONS AND CAPACITIES OF 
IDIOGRAPHIC AND NOMOTHETIC 
METHODS 


It might be wise to stop and clear up 
a minor but insidious point. One is 


often subjected to the jibe that the psy- 
chologist can give the layman no guid- 
ing maxims in the evaluation of person- 


ality, and in fact shows himself to be 
rather mediocre in his evaluations of 
friends and associates. The implication 
is either that personality cannot be 
treated within the domain of science or 
that psychologists are fraudulent, mis- 
guided, etc., in that they do no better 
at evaluation than other people. 
Allport (1, p. 5) states: “This exclu- 
sion of the individual from pure psy- 
chology has led to many anomalies. It 
has, for example, often been pointed out 
that the psychologist, in spite of his pro- 
fession, is not a superior judge of peo- 
ple. He should be, but his ascetic and 
meager formulae derived from ‘general- 
ized mind’ do not go far in accounting 
for the peculiar richness and uniqueness 
of minds that are organic and single.” 
The above argument is perhaps some- 
what misleading. The market-place 
situation divorces the scientist, be he 
physicist, biologist, or psychologist, 
from his most important tool: the ad- 
ministration of standardized tests in 


controlled situations. Leaving this point 
to one side, we do not expect the or- 
ganic chemist to be a judge of fine 
wines and cheeses merely because he 
knows something about the molecular 
structures which wring praises from a 
connoisseur. If we embark on a fishing 
trip in the Canadian north woods, we 
do not employ a geographer, geologist, 
or even an ichthyologist in order to 
meet the rigors of canoeing, camping 
and fishing, but we do hire a guide. 
The guide and the connoisseur have a 
more or less practical knowledge of a 
rather select set of particular whole- 
properties, while the scientist is con- 
cerned with somewhat different aims 
and methods. To expect the psycholo- 
gist to be either a connoisseur of or a 
guide to personalities without (a) the 
benefit of employing the tools of his 
trade, or (b) the advantage of having 
any compulsory stake in the classes of 
discriminations which guides or connois- 
seurs apply, is an unreasonable request. 
If our hypothetical psychologist actu- 
ally is a good immediate judge of peo- 
ple, it merely attests to his being a 
rather more complete human being. 
When Windelband sought to divide 
science into the two disciplinary modes, 
nomothetic and idiographic, he had in 
mind not personality theory, but his- 
tory. Historical explanation was not to 
be gained through the development of 
general laws, but was to concern itself 
with the understanding of some par- 
ticular event in nature or society. All- 
port (1), while admitting both pro- 
cedures as valid methods for under- 
standing personality, views personalities 
as just such unique, particular events. 
The idiographic approach aims to pre- 
sent the individual in such a way as to 
preserve his “unique” qualities. A per- 
sonality may be characterized in this 
fashion, but such qualities are interpre- 
tive constructs, not raw facts. Their 
admissibility into the scientific arena 
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cannot be questioned; their necessity in 
a complete theory of personality is, 
however, open to methodological doubts 
insofar as they are incapable of giving 
rise to testable theorems. 


It is unfortunate that personality 
theory has become cloven along the in- 
dividual-general axis. Neither method 
is entirely independent of the other, al- 
though the general theory approach is 
logically (though not historically) self- 
sufficient. We shall attempt to indicate 
that the methods have different objec- 
tives, but that nevertheless they are not 
actually independent. 

The scientist interested in developing 
a general theory of personality is con- 
cerned primarily with arriving at sets 
of postulates with testable theorems, 
statements of the predictive accuracy of 
the theorems, and their quantitative ex- 
pression. Allport (1) characterizes this 
approach as seeking “regularities and 


uniformities characteristic of a whole 


class of objects. . . .” But nomothetic 
science does not necessarily deal with 
characteristics which are common to all 
the members of a class. It may utilize 
the pure case (e.g., Newton’s first law 
of motion) in which event mo member 
can be observed to exhibit the charac- 
teristic (continued motion in a straight 
line). Individual differences in the mo- 
tion of various objects are accounted for 
by other general factors (e.g., air re- 
sistance) in such a way that the “regu- 
larities and uniformities” are embodied 
not in the observed events themselves 
but in the theoretical structure. The 
realization of this fact removes at one 
stroke the alleged inadequacy of general 
theories in the handling of individual 
differences. Stated another way, gen- 
eral personality theory does not demand 
uniformity of response among subjects 
when dealing with some particular law- 
ful relation. The relation may exist as 
an unobservable pure case, and of course 
the interaction of the relation with other 


lawful relations could easily serve to 
create great dissimilarity at the re- 
sponse end. Nomothetic science is ade- 
quately equipped to handle such inter- 
action effects. The fact that hyper- 
thyroidism may give rise to ophthalmic, 
metabolic, or cardiac disorders, and that 
in general “. . . the classical catalogue 
of discrete disease entities may be no 
more than a continuous spectrum of the 
possible outcomes in different individu- 
als of the same disordered defense 
mechanism .. .” (11) has not turned 
endocrinology idiographic but only wid- 
ened its nomothetic considerations. 

The function of an idiographic ap- 
proach is not to develop and test postu- 
late systems, nor is it primarily con- 
cerned with the quantitative representa- 
tion of relations; rather, it is the process 
of interpreting one set of complex re- 
sponses in terms of another which 
claims the center of the stage. For ex- 
ample, the neurotic behavior of an in- 
dividual may be gauged by interpret- 
ing his symbolic systems via dreams, 
word associations, etc. Here, the com- 
plex responses obtained in the clinical 
setting are of minimal interest per se. 
They are interpreted rather than meas- 
ured, being treated as symbolic indi- 
cants of certain covert processes. The 
intent of the two approaches differs 
rather sharply, one being oriented to- 
ward precise measurement of variables, 
the other toward comprehensive inter- 
pretation* of particular cases (3). 
Clinical interpretation has developed in 


4 The theoretical structures erected by nomo- 
thetic science are also, of course, purely inter- 
pretive. The difference is that general theo- 
retical interpretation must make predictions 
about constituted classes of events, while with 
idiographic interpretation of the single case 
the process often terminates with the formu- 
lation of the interpretive judgment. Although 
a specific idiographic prediction is confirmable 
(e.g., “This patient will commit suicide if event 
X occurs”), precisely what it is which is thus 
confirmed when X occurs and suicide results 
is not at all clear when we eliminate the 
omnipotence of the therapist as an alternative, 
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the relative absence of controlled study 
of the functional relationships among 
variables and their interactions—and 
yet it has come a long way. The ques- 
tion that we must now consider is a 
methodological one: is there of neces- 
sity a schism between idiographic and 
nomothetic methods? If not, do they 
simply complement one another, or is 
one reducible to the other? 

It has already been indicated that 
idiographic methods are of considerable 
use in the location and rough estima- 
tion of new or crucial variables. In 
this way, such investigations are closely 
akin to pilot studies. Initial, trial ex- 
periments and the noted implications of 
laboratory happenstance are idiographic. 
It would appear that, insofar as the 
idiographic method is propaedeutic to 
scientific investigation, it is of prime 
value but not actually part of the meth- 
odology of science utilizing an explicitly 
formulated set of operations for pre- 
dicting events. If the aim is the inter- 


pretation of one given complex, im-, 


plicit event (personality) which con- 
tinues to occur, then the behavior 
sampling might well consist in con- 
trolled testing, with the interpretation 
depending upon what is already known 
(viz., nomothetically) about the dis- 
tribution of scores on the tests. The 
ultimate interpretation in terms of score 
configuration may be a leap to the lit- 
erary, based upon implicit sources of 
information, but it is made out of ne- 
cessity only as long as there is a lack of 
information concerning score interaction 
within various subclasses of subjects. 
From these considerations we may 
conclude that there is no split between 
the methods as far as their status as 
scientific methods is concerned—both 
reduce to the nomothetic in this in- 
stance. While the idiographic con- 
tributions to scientific methodology may 
be reducible to the nomothetic back- 
ground upon which they are viewed, it 





is, paradoxically, in its uncontrolled but 
novel observations of behavior that 
idiogtaphic studies make their most 
valuable contributions to personality 
theory. Stated another way, we turn 
to idiographic procedures for the pro- 
vision of working hypotheses, not for 
their confirmation. The answer, then, 
to our methodological question must be 
put as follows: there is no schism be- 
tween the methods as they operate 
within scientific methodology, idio- 
graphic goals being ultimately and 
more precisely attained by nomothetic 
means. Outside methodology, the idio- 
graphic mode provides a fruitful supply 
of new variables and hypotheses, and 
is in this fashion complementary to 
nomothetic methodology. 

The nomothetic viewpoint seeks to 
derive individual personality patterns as 
particular cases of general principles. 
It emphasizes the isolation of variables, 
since it is felt that this makes their ac- 
curate manipulation possible and that 
first things must come first, the simple 
analysis preceding the complex. There 
is, of course, no inherent reason why 
nomothetic procedures cannot handle 
interaction effects.° That a more com- 
prehensive intercourse among variables 
in general personality theory has not 
occurred results more from maidenly in- 
experience than from any innate lack 
of potential excellence. The idiographic 
view stands for a resolute grasping of 
wider areas of, the network of relation- 
ships, despite the lack of reliable infor- 
mation. Like venturing virgins, idiog- 
raphers do not usually meet the mark 
in an exacting test of performance, but 
are capable of making interesting dis- 
coveries. 


5 Beck maintains that only idiography can 
fill the bill in this respect: “A universe of 
traits, variables in mutual interplay, affecting 
one another, these are the individual. This is 
the task which the idiographic method un- 
dertakes” (2). 
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SUMMARY 


1. General laws and their interactions 
are potentially a sufficient structure to 
account for the “unique” personality. 

2. Idiographic methods have a valid 
function in those situations where the 
worker wishes to take account implicitly 
of a large number of variables for which 
no interrelationships have been explic- 
itly mapped. The fruitfulness of the 
method may be measured by (a) the 
validity of the clinical interpretations 
which it generates (i.e., the predicted 
event occurs, or somehow the patients 
improve), and (6) its discovery of new 
variables in behavior. 

3. Inspection of a few examples from 
various scientific disciplines seems to in- 
dicate that whole-properties are poten- 
tially reducible and predictable. A 
study of whole-properties (i.e., phe- 


nomena as defined by operations con- 
sidered to be somewhat more molar) 
reveals information concerning parts 


and their modes of interaction. With 
the aid of such considerations, generali- 
zations about part-processes are formu- 
lated which serve to predict the proper- 
ties of entire classes of wholes without 
the use of “emergents,” “higher levels 
of analysis,” and the like. 

4. Laws handling the relations among 
molar aggregates are often of greater 
practical use than a consideration of the 
same phenomena in terms of more de- 
tailed reduction. 

5. Reduction is of little use to the 
area of investigation undergoing reduc- 
tion unless the reduction formulation is 
able to predict and bring within its ex- 
planatory compass other phenomena as- 
sociated with the area being reduced. 

6. Aside from the fact of accepting 
a unifactorial or bifactorial theory of 
prediction, respectively, the nomothetic 
and idiographic approaches differ in in- 
tent; the one aiming at the quantifica- 
tion of variables, the other striving to 
represent and interpret the pattern of 
single personalities. 


7. Methodologically speaking, the 
nomothetic is potentially capable of 
usurping the realm of the idiographic. 
The chief value of idiography is seen as 
its function in the delineation of new 
variables and working hypotheses. 
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A MICROMOLAR APPROACH TO BEHAVIOR THEORY 
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Yale University 


A theory of learned behavior may be 
evaluated in terms of its success within 
the specific area for which it was de- 
signed; it may also be evaluated as a 
basis for integrating the several related 
behavior sciences. The first part of this 
paper is concerned with two questions: 
(a) Is the classical Hullian model (3, 
4, 5) generally useful within its origi- 
nal area? and (0) Is this theory likely 
to be useful in other areas, such as eco- 
nomic behavior? In both cases, the 
questions raised involve fundamental 
features of the model and not that spe- 
cific content which is readily modifiable 
on the basis of continuing research. 

Since it seems to the writer that both 
of these questions must be answered 
partially in the negative, it may be 
profitable at this time to examine a po- 
tentially more useful model. Accord- 
ingly, the second and main part of this 
paper deals with what Hull called the 
micromolar approach to behavior the- 
ory. In a micromolar theory, quantita- 
tively different behaviors (e.g., different 
amplitudes, speeds, etc.) are treated as 
different responses, rather than as dif- 
ferent strengths of the same response. 
This somewhat different approach has 
not as yet been developed sufficiently to 
permit a complete statement of a for- 
mal micromolar model. However, some 
of the characteristics of such a theory 
can be stated and a few illustrative 
solutions can be made. These, it is 
felt, justify serious consideration of the 
micromolar approach. 


THE MACROMOLAR APPROACH, AS 
EXEMPLIFIED BY HULL 


Most psychologists are familiar with 
the concept of molar behavior as dis- 
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tinguished from molecular behavior. 
Qualitatively different molecular re- 
sponses are classified together in a 
single molar category; for example, the 
molar response “bar depression” in- 
cludes a number of responses distin- 
guishable at a more molecular level, 
such as depression with the right paw, 
left paw, etc. Molar behavior theories 
make predictions about the occurrence 
of any member of such a category, and 
are not concerned with possible distinc- 
tions among the members. The more 
molar analyses accordingly suppress a 
certain amount of information about the 
subject’s behavior, but are typically em- 
ployed either because a more molecular 
analysis is not readily available or be- 
cause the information suppressed is sim- 
ply not important for the purpose at 
hand. Whatever the reasons, social sci- 
entists typically deal with relatively 
molar classes of responses. 

Once the decision concerning qualita- 
tive response classes is made, there still 
remain variations of a quantitative na- 
ture, such as the dimensions of ampli- 
tude, speed, etc. A common procedure, 
exemplified by Hull, is to consider varia- 
tions in all of these dimensions as func- 
tions of a single factor, response tend- 
ency. This approach may be called the 
macromolar one. 

Two general implications of a macro- 
molar system concern us here, and these 
implications stand quite independently 
of the particular content of the model. 
First, the response dimensions (ampli- 
tude, speed, etc.) should improve mono- 
tonically with learning, other things con- 
stant... That is, as learning trials are 


1This statement is true only because the 
response dimensions do typically improve 
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performed, with other factors such as 
drive and reward invariant, each one of 
the dimensions of performance should 
improve until, perhaps, it eventually 
levels out asymptotically. 

In the second place, stable and high 
rank-order correlations should be found 
between the several response dimensions. 
Since amplitude, speed, etc., each varies 
with a single factor, namely, response 
strength, a change in one must be ac- 
companied by a corresponding change 
in the others. 

Neither of these implications appears 
to be universally true. Response dimen- 
sions may not improve with practice. 
Skilled performance typically requires 
adjusting response speed and amplitude 
so as to maximize the reinforcement 
contingent upon that performance. In 
an experimental situation, Marzocco (8) 
found that the force exerted by rats on 
a bar actually decreased with continued 
training, rather than showing the in- 
crease typically found with amplitude 
measures. And Arnold (1) has found 
that nonreinforcing bar depressions 
above an upper limit eliminates most 
of the stronger depressions. 

Secondly, the response dimensions are 
not always highly correlated. It is well 
known that similar speeds of performance 
during acquisition may be followed by 
markedly different resistance to extinc- 
tion, depending upon the reinforcement 
schedule. Furthermore, in Marzocco’s 
experiment, mentioned above, speed in- 
creased with training while force was 
decreasing. 

These implications that the response 
dimensions should improve with prac- 





monotonically with practice. A dimension 
could logically be nonmonotonically related to 
excitatory potential if it is always so related. 
The more technically correct statement, there- 
fore, is that all response dimensions must bear 
invariant relationships to the number of rein- 
forced trials. An analogous technical qualifier 
should be assumed for the correlation between 
response dimensions. 











tice and be correlated, and the evidence 
against them, are well known to most 
behavior theorists. The solution that 
Hull apparently chose for this dilemma 
was to retain the macromolar theory for 
most behavior, switching to the micro- 
molar analysis (which is discussed sub- 
sequently) for situations where the for- 
mer will not work. Of course, this solu- 
tion can be attempted only if one can 
identify in advance which situations de- 
mand use of the micromolar approach. 
According to Hull (3, p. 339) “It is 
known that striated-muscle reactions 
may easily be trained to a particular 
amplitude by special conditions of re- 
inforcement.... ... it is assumed 
in the following analysis that no such 
complications are involved.” That is, 
use the classical macromolar analysis as 
long as no response dimension is rein- 
forced per se. In a Skinner box, for 
example, use the micromolar theory if 
weaker responses or slower responses, 
etc., are differentially reinforced; un- 
less such differential reinforcement of 
some response dimension is involved, 
use the macromolar system. 

Exactly the reverse is a thesis of this 
paper: the macromolar system holds 
only when the response dimension is 
differentially reinforced, and then only 
under a particular set of conditions of 
reinforcement. In the Marzocco experi- 
ment, force decreased with practice not 
because medium forces were differen- 
tially reinforced with more food, but be- 
cause increasing forces were not differ- 
entially reinforced with more food. A 
response dimension will improve mono- 
tonically with training if reinforcement 
increases monotonically with that re- 
sponse dimension; the response dimen- 
sions will show stable correlations in 
different situations when the conditions 
of reinforcement remain the same for 
those situations. While there are, there- 
fore, many situations for which the 
macromolar system will work success- 








fully, the micromolar approach has the 
advantage of being appropriate for all 
situations. 

The above arguments question the gen- 
eral usefulness of the classical Hullian 
model within the specific area for which 
it was designed. Let us turn now to a 
description of two lines of research * 
which are currently being investigated 
in the writer’s laboratory, and which 
manipulate variables in a somewhat dif- 
ferent manner from that explicit in the 
macromolar system. 

In one of these lines of research, the 
conditions-of-reinforcement project, Ss 
are differentially rewarded for different 
response speeds. That is, more food 
can be given for slow speeds, or a longer 
delay can be imposed for fast speeds, or 
in general any function can be chosen 
to relate reinforcement to performance. 
In the other research, the free-behavior 
situation, S lives in a cage, and the 
amount of water it receives (and pre- 
sumably therefore its drive) depends 
upon performance. That is, higher re- 
sponse rates produce more water per 
unit time. 

Response and reward in the condi- 
tions-of-reinforcement project, and re- 
sponse and drive in the free-behavior 
situation, may be viewed as mutually 
interdependent, whereas the classical 
Hullian model views response as a de- 
pendent variable, with drive and reward 
among the independent variables. In 
an attempt to handle problems of the 
kinds described, two approaches are be- 
ing explored: 

1. A new method of solution within 
the classical macromolar system may be 
devised. This will presumably be some 
form of equilibrium analysis such as, 
for example, the economic theory based 
on the mutual interdependence of price 
and quantity. Thus, when reinforce- 


2 Supported by the National Science Foun- 
dation. The free behavior situation is being 
studied in collaboration with B. S. Rosner. 
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ment varies with speed, the organism 
will be viewed as running at just that 
speed which provides just that amount 
of reward which produces just that de- 
gree of incentive which will motivate 
just that speed. The extent to which 
this approach will require fundamental 
changes in the macromolar system is 
not yet clear. For example, in the free- 
behavior situation there is no simple 
identification of what constitutes a 
“trial,” and therefore the meanings of 
those intervening and dependent vari- 
ables which involve such a notion are 
unclear. Further, a_ straightforward 
equilibrium solution of the Hullian 
model appears to imply, for example, 
that Ss cannot be trained to perform 
at different amplitudes for the same 
amount of reward, which is not consist- 
ent with the findings described earlier 
(1). However, the equilibrium ap- 
proach is being developed together with 
the micromolar one. 

2. The micromolar level of analysis 
can be employed. In a micromolar the- 
ory, quantitatively different behaviors 
are viewed as different responses; e.g., 
running an alley in three seconds is not 
just a more vigorous macromolar re- 
sponse than a five-second running time, 
but is a different micromolar response 
having a separate response tendency. 
It is the purpose of the next part of 
this paper to describe this approach. 


THE MIcrRoMOLAR APPROACH 


The micromolar approach treats quan- 
titatively different levels of response 
(e.g., different speeds or amplitudes) as 
different responses. Analysis of the 
response thus parallels the traditional 
analysis of the stimulus. Just as dif- 
ferent wave lengths and different in- 
tensities of a visual stimulus can be 
discriminated, so different movements 
and different amplitudes of a bar re- 
sponse are to be differentiated. In a 
micromolar system, therefore, the re- 
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sponse side of the S-R sequence takes 
on the same general feature as the 
stimulus side—i.e., that both qualitative 
and quantitative variations are viewed 
as different events. Associated with 
each of these response events is an ex- 
citatory tendency from which one can, 
in principle, calculate the probability of 
occurrence of any particular one of the 
events. 

It is the aim of this section to discuss 
a few of the general features of a micro- 
molar system and to illustrate the 
method of solution. Since a complete 
micromolar theory cannot be presented 
at this time, the illustrations will call 
heavily upon the classical macromolar 
Hullian model. Lower case subscripts 
(e.g., .,) are used rather than capitals 
(e.g., sHp) to remind the reader that 
the definition of response has been 
modified as described above. A num- 
ber of technical details are given in 
footnotes; such treatments are admit- 
tedly sketchy and are included only for 
those readers interested in a detailed 
study of the micromolar approach. 

For illustrative purposes, let us con- 
sider a rat running down an alley to a 
food reward. One trial a day is given, 
with drive, delay of reinforcement, and 
magnitude of reinforcement held con- 
stant. We must first ask why it is that 
the rat’s speed increases when the ex- 
perimenter apparently is not providing 
differential reinforcement, e.g., more 
food for faster speeds. 

The micromolar approach requires the 
addition of new dimensions of rein- 
forcement. One which is suggested is 
called the interval of reinforcement, 
which is defined as the time between 
presentation of the stimulus and receipt 
of the reward.* Accordingly, the rat 


3I also propose the latency of reinforce- 
ment as the time between the beginning (or 
any identifiable stage except the end) of the 
response and the receipt of the reward. The 
latency of reinforcement is, of course, the de- 


does in point of fact have the interval 
of reinforcement under his control since 
faster speeds result in shorter intervals 
of reinforcement. As the rat runs 
faster, it gets the food sooner; differ- 
ential reinforcement is indeed present. 
The basic assumption, of course, is one 
of maximization of reward, i.e., the rat 
will tend to select speeds yielding the 
greatest reinforcement. 

But, the argument goes, the rat must 
once run faster to experience this shorter 
interval of reinforcement; and would 
not the micromolar theory imply that 
he would continue to make that micro- 
molar response (the slow one) that was 
first rewarded? The micromolar theo- 
rist must here introduce quantitative 
response generalization. Just as there 
are quantitative and qualitative stimu- 
lus generalizations, so now there are 
quantitative and qualitative response 
generalizations.* The initially rewarded 
slow response is the most likely, but 
faster responses will, by quantitative re- 
sponse generalization, also tend to oc- 
cur. It is when these faster responses 
do occur that differential reinforcement 
is received, making the faster responses 
relatively prepotent. 

We see, then, that the rat occasionally 
makes faster responses because of re- 
sponse generalization, and that these 
become more probable than slower re- 
sponses because they provide shorter 
intervals of reinforcement. The reader 
familiar with Hull’s writing may recall 





lays of reinforcement of the different parts of 
the response, but it may be useful to keep 
conceptually separate the time the S must 
wait after the response is complete (the delay 
of reinforcement) from other time periods. 
4 Quantitative response generalization has no 
direct empirical referent; ie., one cannot gen- 
erate a gradient of quantitative response 
generalization by operations comparable to 
presenting different stimuli and employing 
curve-fitting techniques. Quantification of a 
micromolar system must be done by methods 
involving successive approximations. — 
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TABLE 1 


ILLUSTRATIVE NUMERICAL STEPS IN THE SOLUTION OF A MICROMOLAR THEORY TO PREDICT 
THE TERMINAL PROBABILITY DISTRIBUTION OF A QUANTITATIVE RESPONSE MEASURE (SPEED) 
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his similar analysis of selection among 
qualitatively different responses (2). 

In order to proceed from this point in 
a practicable manner, some restriction 
must be placed on the number of micro- 
molar responses involved in any re- 
sponse dimension. Response speed, for 


example, may vary over an indefinitely 


large number of values, and if one had 
to calculate an .£, for each of these for 
each trial, the labor involved would be 
prohibitive. I propose, therefore, that 
we initially try out a system which has 
only 10 micromolar levels of each re- 
sponse dimension.® 


5 The fact that speed, as recorded, varies 
continuously. does not imply that indefinitely 
small gradations are psychologically different 
responses, any more than a continuous physi- 
cal measure of stimulus intensity fits the psy- 
chological perceptions. While an analogue to 
the stimulus jnd may be devised which may 
suggest that there are more than 10 micro- 
molar levels (depending upon the response 
system and the dimension involved), this first 
approximation will suffice for the present. 
Even so, if one admits to only four response 
dimensions, each of which has 10 micromolar 
levels, there are 10,000 different micromolar 
responses. This can be simplified by assum- 
ing that the response dimensions are independ- 
ent, such that separate calculations can be 
made for each dimension. That is, the sys- 
tem can be solved for amplitude where that 
is being recorded, for speed where that is be- 


Let the symbol R’ stand for micro- 
molar response, of which there are, by 
convention, 10 in the speed dimension. 
These are listed in the first column of 
Table 1. We wish now to calculate the 
terminal excitatory potential for each 
of these R’s in order to illustrate how 
the rat’s speed is predicted by a micro- 
molar model. This illustration will in- 
volve certain arbitrary assumptions con- 
cerning the quantitative characteristics 
of the functions. It would be fortui- 
tous if any of these are correct, and the 
reader should not assume, for example, 
that a symmetrical probability distribu- 
tion is a mecessary consequent of this 





ing recorded, or for them both separately, 
when both are being recorded. 

This assumption of independence among the 
response dimensions, it will be recognized, is 
in sharp contrast with the macromolar as- 
sumption of perfect correlation between them. 
The actual facts may well turn out to be 
intermediate; i., high-amplitude responses 
evoked by differential reinforcement may en- 
courage speeds faster than expected from the 
speed conditions of reinforcement alone. Be- 
cause experimenters typically record only one 
response dimension, and because we do not 
yet know the possible interdependence among 
the response dimensions, I would propose the 
independence assumption as the most fruitful 
starting point. Statements of interdependence 
can subsequently be added when data are col- 
lected which require them. 
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Function showing how the interval of reinforcement (the time 


between presentation of the stimulus and receipt of the reward) is re- 
lated to responses of different speeds (different micromolar responses) ; 
ie., S gets the food sooner the faster it runs. 


1.0 








INTERVAL OF REINFORCEMENT 


Fic. 2. 


selected for purposes of illustration. 


micromolar approach. The illustration 
is intended to justify further develop- 
ment of the model to the point where it 
can be tested more rigorously against 
data from a program of quantitative re- 
search. 


Function showing how the incentive variable (,J-) is deter- 
mined by the interval of reinforcement. 


This function was arbitrarily 


Assuming that the incentive variable 
J,° is based on the interval of rein- 


6The symbols ,J, and ,K, are used for 
Hull’s J and K in order to imply their speci- 
ficity to a particular R’. While, following 
Spence (11), these intervening variables are 
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RESPONSES OF DIFFERENT SPEEDS 


Fic. 3. 


variables for each micromolar response. 


Functions showing the terminal values of the intervening 


Habit (,H,), drive (D), and 


incentive (,K,-) are assumed in this case to be independent of speed. 
The other incentive variable (,J-) is determined by multiplication of 


the functions in Figs. 1 and 2. 


forcement, Fig. 1 shows the condition 
of reinforcement relating speed to in- 
terval of reinforcement. Appropriate 
values of this function are given in the 
second column of the table. This, as 
suggested earlier, shows that faster run- 
ning responses (R’) produce shorter in- 
tervals of reinforcement. 

In order to calculate ,J, for each R’, 
we must know how ,J, is determined by 





acquired, presumably on the basis of the frac- 
tional anticipatory goal response, it will be 
simplest at this stage to use the initial Hullian 
approach of relating incentive directly to re- 
inforcement without this mediating link. This 
method has the unintended implication that 
incentive is not gradually acquired, but it will 
nonetheless permit satisfactory discussion of 
limiting values. 

One further disadvantage arises from failure 
to specify the learned characteristic of incen- 
tive. This is because, in a ’micromolar theory, 
the incentive will not exactly parallel the con- 
ditions of reinforcement, since the incentive 
variable will itself generalize to similar R’s, 
and the effect will be to smooth out, in the 
incentive function, discontinuities that may 
prevail in the conditions of reinforcement. 


the interval of reinforcement. For illus- 
trative purposes we will take the func- 
tion in Fig. 2. Now Figs. 1 and 2 yield 
the linear increasing function labeled ,J, 
in Fig. 3. That is, one determines from 
Fig. 1 what the interval of reinforce- 
ment will be for some particular R’, 
and then determines from Fig. 2 what 
value of ,J, is produced by that interval 
of reinforcement. Successive solution for 
each R’ generates the functional rela- 
tion between ,J, and R’, as shown in 
Fig. 3, and listed in the third column 
of Table 1. 

The other incentive variable, ,K,, is 
based upon the magnitude of reinforce- 
ment. In the type of design described, 
magnitude of reinforcement is constant 
no matter what the S’s speed; i.e., speed 
is not differentially rewarded with dif- 
ferent magnitudes of reinforcement. Ac- 
cordingly, the ,K, variable will be the 
same for all R’s, since each receives the 
same magnitude of reinforcement. For 
illustrative purposes, we shall take ,K, 
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at an arbitrary level of .67, as shown by 
the horizontal line in Fig. 3 labeled ,K,, 
and in the fourth column of the table. 
Similarly, the hours of deprivation, 
which determine D, are unrelated to 
R’; i., S cannot affect its degree of 





hunger by selecting fast or slow re- 
sponses. We shall take D as .90, as 
shown in Fig. 3 by the line labeled D, 
and in the fifth column of the table. 
The associative variable, ,H,, is de- 
termined by the number of reinforced 





RESPONSES OF DIFFERENT SPEEDS 


Fic. 4. Excitatory tendency (,£,-) and effort (.F-) for each micro- 


molar response. 


-E, is the product of the four functions in Fig. 3. 


The ,.F, function was arbitrarily selected for purposes of illustration. 








RESPONSES OF DIFFERENT SPEEDS 


Fic. 5. Effective excitatory tendency (,£,) for each micromolar re- 
sponse, obtained as the subtraction of .F, from ,E, in Fig. 4. 
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Fic. 6. Terminal distribution showing the probability (p) that any 


particular micromolar response will occur. 


plying oscillation (,O,) to .Er. 


trials at that particular R’ or any simi- 
lar R’ from which ,#7, generalizes. ,H, 


will have changed during training in a 


pattern not uniquely specifiable, but we 
may assume that enough practice will 
have occurred for the ,H, of each R’ to 
have attained the limit of unity. This 
is recorded in the sixth column of the 
table, and an appropriately labeled 
function is shown in Fig. 3. 

Excitatory tendency (,£,) is assumed 
to be a multiplicative function of the 
four variables ,J,, .K,, D, and ,H,. To 
calculate ,Z£, for each micromolar re- 
sponse, therefore, we need only multiply 
the four functions in Fig. 3. This op- 
eration yields the values in the seventh 
column of the table. These are graphed 
as the linear function labeled ,£, in 
Fig. 4. 

At this stage a new variable must be 
introduced. Faster speeds are assumed 
to require more effort which should act 
to reduce the likelihood of selecting fast 
responses, other things equal. Let us 
use the symbol ,F, for this effort vari- 


This was obtained by ap- 


able,” and assume that it increases with 
increased speed according to the func- 
tion labeled ,F, in Fig. 4. Appropriate 
values from this function are recited in 
the eighth column of the table. 


Effective excitatory tendency (,E,) is 
calculated as the subtraction of ,F, from 
sE,. This was done, and the result is 
shown in the ninth column of the table 
and in Fig. 5. We have therefore ar- 
rived at the ,E,’s for each of the R’”s, 
to each of which behavioral oscillation 
must yet be applied. We therefore 
make one last transformation, convert- 


T Work, in the macromolar Hullian analysis, 
produces reactive inhibition which competes 
with ,£, after the work has been done and 
before the inhibition is dissipated. While re- 
active inhibition should be retained, the micro- 
molar approach requires that the S also be 
conceived as anticipating the work involved 
in each micromolar response. This ,F, vari- 
able suggested will probably be successfully 
related to a fractional anticipatory resting re- 
sponse, just as ,J, and .K, are related to the 
fractional anticipatory goal response (because 
.F, must also be a learned variable), but we 
will here content ourselves with its simple 
postulation. 
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ing ,£, values into probabilities of oc- 
currence. The results of this* are 
shown in the last column of the table 
and in Fig. 6. 

In Fig. 6 we therefore have the dis- 
tribution of asymptotic running speeds 
expected by the micromolar system, and 
one may calculate the weighted mean 
of these for a convenient prediction. In 
this case, predicted speed is .60. 

Let us extend this illustrative solution 
just one step further. At casual glance, 
it would appear as if phenomena such 
as the gradient of stimulus generaliza- 
tion would provide a major stumbling 
block to a micromolar theory. To see 
that this is not so, the reader may refer 
again to Fig. 3, and visualize a shift in 
the ,H, function down from unity to 
some lower value due to a generalization 
decrement. Simply tracing the results 
of this will show that the ,Z£, function 
in Fig. 4 would shift down to a line of 


lesser slope, the ,£, function in Fig. 5 
will shift downward and to the left, and 
the point of maximum probability in 
Fig. 6 will shift toward a slower speed 
R’. If this is done numerically, a 


8I do not propose an exact mathematical 
solution; the solution used here preserves the 
order of relationships which must also result 
from an exact solution. Probabilities were 
first determined for each pair of R”’s, and as- 
sembled in a matrix showing the probabilities 
that any R’ will exceed any other R’, ie., the 
probability that R: exceeds R2, that R: ex- 
ceeds Rs, etc. The probability that R: exceeds 
R2, Rs, . . . and Rw, is provided by the mul- 
tiplication of row entries on the assumption of 
independence. This assumption is, of course, 
not correct in this situation, and the calculated 
probabilities will underestimate the true prob- 
ability such that the total probability of any 
R’ will be less than unity. This residual was 
simply distributed among the R’s in propor- 
tion to the probability attained on the as- 
sumption of independence. A more exact 
solution will not be required until the system 
thas reached the maturity of quantification. 


change of ,/7, from unity to .50 would 
result in a weighted mean speed of .30, 
which is slower than the .60 of the 
original solution. 

Analogous results follow changes in 
magnitude of reinforcement or hours of 
deprivation, which lead to shifts in the 
.K, or D functions, respectively, and 
thereby to appropriate shifts in the 
terminal probability distribution. 

Space does not permit describing the 
micromolar solution for other types of 
behavior situations. However, an ex- 
ample of the type of novel prediction 
made by a micromolar theory can be 
sketched. Consider a rat that is trained 
to run in two alleys, at the end of which 
it receives one food pellet. To receive 
the pellet in Alley A, its speed must ex- 
ceed an arbitrary level; in Alley B, re- 
ward follows only if its speed is less 
than this level. Under such conditions 
of reinforcement, if the two alleys are 
discriminably different, the micromolar 
approach implies that the rat will learn 
to run relatively fast in Alley A and 
relatively slow in Alley B. Further, if, 
following such training, with all other 
things constant, the rat is given a choice 
between Alleys A and B, the prediction 
is that it will tend to choose Alley B 
(the one in which it runs slowly). This 
follows because Alley A responses will 
involve greater effort, and the distribu- 
tion of their effective excitatory poten- 
tials will be lower relative to that of the 
Alley B responses. Since the experi- 
ment has not as yet been performed, it 
represents a prediction by this micro- 
molar model. 

It can be noted that the general 
macromolar assumption that choice be- 
havior is related to speed implies that 
rats will choose the alley in which they 
run the faster. This is the opposite of 
the micromolar prediction under the 
given conditions. 
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SUMMARY 


1. A discussion of the fundamental 
features of the classical macromolar ap- 
proach to behavior theory, as exempli- 
fied by Hull, suggested (a) that the im- 
plications that all response dimensions 
should improve with practice and be 
highly correlated are not universally 
true; and (6) that a new method of 
solution of the model is necessary for 
situations in which reward or drive de- 
pends differentially upon some response 
dimension, such as speed or amplitude. 

2. A micromolar approach was de- 
scribed, in which quantitatively differ- 
ent behaviors (e.g., different ampli- 
tudes) are viewed as different responses, 
rather than as different strengths of the 
same response. 

3. An illustrative micromolar model 
was solved for a simple instrumental re- 
sponse, namely, a rat’s speed of running 
down a straight alley under several con- 
ditions of reinforcement. A prediction 
was made by this model concerning 
choice between two differentially re- 
warded responses. 

4. It is concluded that the micromolar 
approach is a potentially useful one, and 
deserves consideration alongside other 
theories of learned behavior. 
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CHARLES W. ERIKSEN 2 


Harvard University 


Several years ago Lazarus and Mc- 
Cleary (6) reported an experiment in 
which GSR’s were conditioned to one 
group of nonsense syllables and not to 
another group. They found that a 
tachistoscopic exposure of a conditioned 
nonsense syllable resulted in a larger 
GSR than presentation of a noncondi- 
tioned syllable, even when the duration 
of the exposure was too rapid for cor- 
rect verbal identification. Lazarus and 
McCleary termed this effect “subcep- 
tion,” which they defined as “a process 
by which some kind of discrimination 
is made when the subject is unable 
to make a conscious discrimination.” 
These authors do not clarify the nature 
of this process, but their definition and 
their interpretation of their data imply 
that the autonomic nervous system, un- 
der certain circumstances at least, is ca- 
pable of making more accurate discrimi- 
nations among stimuli than exist in the 
individual’s awareness. 

This interpretation of their data has 
received criticism, and alternative inter- 
pretations have been offered. Bricker 
and Chapanis (1) have shown that, fol- 
lowing an incorrect verbal response to a 
tachistoscopically exposed stimulus, the 
mean number of additional guesses re- 
quired to name the stimulus correctly 
was significantly less than would be ex- 
pected on the basis of random guessing. 
They argue from this finding that, even 
when the stimulus was incorrectly re- 
sponded to, subjects obtained fragmen- 
tary cues that limited the number of 


1 This paper is the outgrowth of a research 
program supported by a grant from the Labo- 
ratory of Social Relations, Harvard Univer- 
sity. 

2 Now at The Johns Hopkins University. 


plausible interpretations or responses. 
If a conditioned nonsense syllable is 
among the plausible responses, they ex- 
pect the GSR to be greater than if the 
plausible responses contained only non- 
conditioned syllables. Since the expo- 
sure of a conditioned syllable would 
always or nearly always result in this 
syllable being among the plausible re- 
sponses, GSR’s would then be expected 
to average larger on such trials than on 
trials where a nonconditioned syllable 
was presented. 

Howes (3) has also presented an ac- 
count of the subception effect based 
upon a statistical model of discrimina- 
tion. His alternative to a subception 
process is the hypothesis that “at any 
specified moment the GSR accompany- 
ing an observer’s report is proportional 
to the probability that that report will 
be a shock [conditioned] syllable” (p. 
99). 

Both Howes (3) and Bricker and 
Chapanis (1) have dealt with important 
aspects of the subception phenomena, 
but they have not succeeded in coming 
to grips with certain logical fallacies 
and operational limitations of the sub- 
ception experiment. In fact, the pres- 
ent author has heard it argued on sev- 
eral occasions that the Bricker and 
Chapanis experiment actually confirms 
the subception process: “After all they 
demonstrated unconscious discrimina- 
tion, since they showed that even when 
the subject was unable to report the 
correct stimulus, if you forced him to 
‘guess’ he was right more often than 
would be expected by chance.” Even 
Howes does not attempt to refute the 
subception interpretation, but presents 
his statistical model as an alternative 
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description (a model, incidentally, which 
one could use as a_ sophisticated 
account of unconscious discrimination, 
since Howes does not provide the op- 
erations for determining whether the 
distribution of response probabilities in 
a subject is represented in awareness or 
not). 

It seems to the present author that 
much of the confusion and controversy 
over subception and problems in “aware- 
ness” in general is due to unclear for- 
mulations of the questions, and to 
failure to consider the converging op- 
erations (2) necessary to permit inter- 
pretations of data in terms of uncon- 
scious discrimination. It is the purpose 
of the present paper to reformulate and 
reanalyze the subception experiment in 
terms of partial correlation between the 
stimuli and the two responses, and to 
show that, when so conceived, the 


Lazarus and McCleary results are not 
only consistent with but would be 
predicted by well-known experimentally 


derived facts. It is a further purpose 
of the paper to make clear that the in- 
voking of a subception process to ex- 
plain the Lazarus and McCleary results 
was not only unnecessary but was un- 
justified from the experimental opera- 
tions employed. 

The subception effect as a case of 
partial correlation. The results of the 
Lazarus and McCleary experiment can 
be stated in terms of partial correla- 
tion.* The essence of their experimen- 
tal design was the requirement that the 
subject make two concurrent discrimi- 
nated responses to the perceptual stimu- 
lus, namely, a GSR and a verbal re- 
sponse. They found that when the 
verbal response was held constant, the 
partial correlation between the stimulus 


8 The term correlation as used in this paper 
does not refer to any particular correlation 
statistic. For this discussion, however, it will 
be assumed that all correlations are positive 
or nonmetric. 


and the GSR was significantly greater 
than zero. This partial correlation was 
termed the subception effect by the ex- 
perimenters, and its occurrence was at- 
tributed to the operation of unconscious 
discrimination.* 

However, before we can accept this 
interpretation, we need to examine the 
general circumstances under which such 
a partial correlation could occur. We 
can define the general case of what 
Lazarus and McCleary have termed the 
subception effect as the case where the 
partial correlation between the stimulus 
and one response, with the second re- 
sponse held constant, is some positive 
value greater than zero and less than 
one. The general circumstances under 
which such a partial correlation would 
be obtained are where the two responses, 
R, and Ro, are each correlated with the 
stimulus, but less than perfectly and 
less than perfectly correlated with each 
other. In other words, we have a case 
where each response or response system 
has a finite error term associated with 
it, and these error terms are less than 
perfectly correlated between the two re- 
sponse systems. These conditions are 
not only sufficient but actually deter- 
mine that a positive partial correlation 
will be obtained between the stimulus 
and either response with the remaining 
response held constant. 

It should be noted that these are es- 
sentially the conditions that obtained in 
the Lazarus and McCleary experiment. 
They arranged the tachistoscopic dura- 
tion of stimulus exposures so that the 
verbal report of the subjects was only 
about 50 per cent accurate, or so that the 
correlation of the verbal response with 
the stimulus was considerably less than 
perfect. The GSR in their experiment 
was also less than perfectly correlated 


4 The distinction between the subception ef- 
fect and the subception process previously 
made by Howes (3) will be observed in this 
paper. 
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with the stimulus. From previous re- 
search we know that the GSR is an un- 
stable response, and the Lazarus and 
McCleary data also show that large 
GSRs were obtained to nonconditioned 
syllables. Since these investigators actu- 
ally obtained a significant partial cor- 
relation between the stimulus and the 
GSR, we know that the remaining con- 
dition (less than a perfect correlation 
between the two responses) must have 
existed. 

When we formulate the results of the 
Lazarus and McCleary experiment in 
partial correlation terms, it becomes 
possible to state clearly and concisely 
what their experiment demonstrated. 
They succeeded in showing that both 
the verbal response and the GSR are 
each, at least to a degree, independently 
correlated with the stimulus and are 
partially independent of each other. In 
other words, the GSR is at least partly 
determined by the stimulus and the in- 


tervening perceptual process, and not 
solely by the verbal response. 

The nature of the Lazarus and Mc- 
Cleary result can be seen more clearly 
if we diagram two possible relations be- 
tween the verbal response and the GSR. 


A. Stimulus — Perceptual 
Process — Verbal Response — GSR 
B. Stimulus — Perceptual 


Verbal Response 
Process ¢ 
GSR 


In A we have the condition where the 
GSR is dependent upon the verbal re- 
sponse to the perception, while in B we 
have two parallel response systems, each 
separately dependent upon the percep- 
tual processes. If the relation between 
verbal response and GSR was as dia- 
grammed in A, it would not have been 
possible for Lazarus and McCleary to 
have obtained their results. Such a re- 
lation between verbal response and GSR 


would permit less than a perfect corre- 
lation between them owing to error that 
might exist in the GSR, but it would 
have been impossible to have obtained a 
true correlation between the GSR and 
the stimulus with the verbal response 
held constant. The fact that these in- 
vestigators found a partial correlation 
between the stimulus and GSR when the 
verbal response was held constant de- 
mands a relationship similar to that 
diagrammed in B, unless their results 
are to be attributed to sampling fluctua- 
tion. 

Some factors contributing to inde- 
pendence between GSR’s and verbal re- 
sponses. It should be carefully noted 
that the demonstration that both the 
verbal response and the GSR are inde- 
pendently related to the stimulus is not 
the same as demonstrating unconscious 
perception or discrimination. All we 
have evidence for so far is the presence 
of two parallel response systems, neither 
of which is perfectly reliable, and whose 
error terms are not perfectly correlated. 

In view of the neurophysiological dif- 
ferences between verbal responses and 
GSR’s, it is not surprising that the two 
response systems are not perfectly cor- 
related. Not only are there differences 
in the latencies for the central nervous 
system and autonomic nervous system 
responses, but the motor systems also 
differ. Any differences in the neuro- 
physiology of the responses allow, theo- 
retically at least, certain physiological 
variables to affect one response system 
without affecting the other. 

The existence and effect of such 
physiological variables upon responses 
were formally recognized by Hull (5) 
in his principle of behavior oscillation. 
This principle acknowledged certain 
random variations in responses and re- 
sponse strength that Hull felt might be 
attributed to transitory variation in 
physiological states. He has described 
the empirical evidence for this principle 
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(5), along with evidence indicating that 
this type of response error was apt 
to be uncorrelated between different re- 
sponses; he referred to the latter as 
asynchrony of oscillation. The fact 
that Hull found it necessary formally to 
recognize noncorrelated errors between 
different responses indicates that their 
presence in the subception effect is not 
a novel event. 

While the principle of behavior oscil- 
lation attests to the empirical basis for 
assuming noncorrelated error terms be- 
tween the verbal and autonomic re- 
sponse systems, it does not specify vari- 
ables that might differentially affect the 
two systems. However, certain differ- 
ences in the nature of verbal and au- 
tonomic responses suggest some psycho- 
logical variables that might be expected 
to produce errors in verbal responses in- 
dependently of the GSR. 

The GSR is essentially a single re- 
sponse varying only in magnitude, and 
is analogous to a verbal response sys- 
tem with only a single verbal response 
that can vary in response strength. If 
the verbal response system contains two 
or more responses, this permits new 
variables that may affect the verbal dis- 
crimination while leaving the GSR un- 
affected. 

Let us take as an example an experi- 
ment in which we have two nonsense 
syllables, one of which has been condi- 
tioned as a stimulus for a GSR. In ad- 
dition, our subject in this experiment 
has two verbal responses, one for each 
nonsense syllable. If we now expose the 
nonsense syllables tachistoscopically, at 
durations too short for errorless dis- 
crimination, we could reasonably expect 
some disagreement in the errors made in 
the response systems. The two verbal 
responses might not be of the same re- 
sponse strength, so that one of them 
might be evoked more often than the 
other. Also, on some trials on which 
the correct response would have the 


greatest habit strength to the exposed 
stimulus, the incorrect response with 
less habit strength to that stimulus 
might actually be evoked, due to re- 
sponse competition and behavior oscil- 
lation. Response variables such as dif- 
fering habit strengths and competition 
could contribute to errors in the verbal 
responses while leaving the GSR unaf- 
fected. 

Effect of the number of response cate- 
gories upon the subception effect. If 
the number of response categories in one 
response system is limited relative to 
the other response system, the correla- 
tion between the two response systems 
will be reduced, as will also the correla- 
tion of the restricted response system 
with the stimulus. This situation will 
also contribute to a large partial corre- 
lation between the stimulus and the un- 
restricted response system. In compar- 
ing verbal responses with GSR’s we are 
comparing a response system with a 
discrete distribution with one that for 
all practical purposes is continuously 
distributed. If the number of verbal 
response categories is too few, we run 
the risk of spuriously reducing the cor- 
relation between the verbal response 
and the stimuli, and of increasing the 
partial correlation between the stimuli 
and the GSR. 

As an example, let us suppose an ex- 
periment in which we have 10 different- 
sized squares, to the largest of which we 
have conditioned a GSR. If the squares 
are now presented to the subjects one at 
a time, in accord with stimulus generali- 
zation (4, 8) we would expect the mag- 
nitude of GSR to vary with the square 
size, the largest magnitude occurring to 
the largest square and the smallest mag- 
nitude to the smallest square. In ad- 
dition to recording the GSR on each 
stimulus presentation, let us also re- 
quire the subject to make a verbal 
judgment of the square size, for which 
we allow him two response categories, 
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“large” and “small.” If our subject 
called the five largest squares “large,” 
we would have no indication from his 
verbal behavior that he could discrimi- 
nate among these five squares. Yet we 
might reasonably expect that the mag- 
nitude of GSR would vary with square 
size within this single verbal response 
category. In this case we would have 
a large partial correlation between the 
stimuli and the GSR when the verbal 
response was held constant. 

Few would be willing to accept the 
results of our hypothetical experiment 
as demonstrating unconscious discrimi- 
nation, without the control operation of 
permitting the subject to use at least 10 
verbal responses. Yet a similar situa- 
tion prevailed in the Lazarus and Mc- 
Cleary experiment, which contributed 
an unknown amount to the subception 
effect they obtained. In their experi- 


ment subjects were allowed to use only 
one of 10 nonsense syllables as a re- 


sponse. While 10 response categories 
may seem like an adequate number, 
their adequacy depends upon the com- 
plexity of the perceptual stimulation the 
subjects are to receive. 

While we tend to act as though the 
perceptual stimulus presented to a sub- 
ject in a tachistoscopic exposure of a 
nonsense syllable was the nonsense syl- 
lable itself, this is not the stimulus per- 
ceived by the subject. If it were, there 
would be no point in using the tachisto- 
scope. When the nonsense syllable 
SIDAK is tachistoscopically exposed for 
a short duration and the subject is in- 
structed to report just what he perceives 
(and is allowed the freedom of the Eng- 
lish language for responses), we tend to 
get responses such as “I saw an ‘s’ fol- 
lowed by what seemed to be two blurred 
letters, then an ‘a’ and a ‘k’.” If, how- 
ever, the subject is instructed implicitly 
or explicitly to respond in terms of a 
preselected list of nonsense syllables, we 
obtain the response “sidak” or some 


other nonsense syllable from the per- 
mitted list that has the correct sequence 
of letters. A second exposure of this 
nonsense syllable might result in the 
subject’s perceiving all of the letters. If 
the subject’s responses were restricted 
to preselected nonsense syllables, both 
exposures might lead to the same 
verbal response of “sidak,” whereas with 
greater response freedom we would be 
able to distinguish two different percep- 
tual experiences. 

The manner in which verbal response 
restriction could have contributed to the 
subception effect obtained by Lazarus 
and McCleary can be illustrated as fol- 
lows. Assume that a subject has been 
exposed to the nonsense syllables vAvUK, 
YUVUF, BEKUM, and LUFED, and that 
a GSR has been conditioned to only 
vAvuK. If now the conditioned syllable 
VAVUK is tachistoscopically exposed for 
a short duration, the subject under con- 
ditions of free report might respond by 
saying that he saw only a dark blur with 
an impression of a “u” somewhere in 
the blur. A second exposure of the con- 
ditioned syllable might produce the re- 
port that it looked like a blur again, 
but that the next to the last letter was 
a “u.” To a third exposure the re- 
sponse might be that he saw blurred 
letters with a “vu” in the center. If 
the subject in our example was con- 
strained to respond with one of the four 
nonsense syllables, all three exposures 
might well have led to the response 
“yuvuf.” 

There is reason to believe that stimu- 
lus generalization of the GSR would oc- 
cur to these fragmentary tachistoscopic 
perceptions (7). If so, the magnitude 
of the GSR would increase progressively 
through these three exposures as the 
subject’s perception, as revealed by free 
report, became more similar to the con- 
ditioned syllable. In this case the mag- 
nitude of the GSR would correspond 
quite closely with the free verbal re- 
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port. However, if the subject was per- 
mitted to use only nonsense syllables as 
responses, he might group these three 
different perceptions under a single re- 
sponse. Thus, we have the same con- 
dition that existed in our hypothetical 
experiment on square sizes. We have 
forced the subject to group what may 
be differentially reportable perceptions 
under a common verbal response. We 
have experimentally constrained or re- 
duced the precision of the verbal re- 
sponse system while leaving the GSR 
unconstrained; a condition which will 
increase the partial correlation between 
the stimuli and the GSR while arti- 
factually reducing the correlation of the 
stimuli with the verbal responses. 

Conscious awareness as a discrimi- 
nated verbal response. It is recognized 
that there is nothing incompatible be- 
tween the formulation of the subception 
effect as a partial correlation and an in- 
terpretation of unconscious discrimina- 
tion. After all, such a partial correla- 
tion may be what we have in mind at 
times when we refer to unconscious dis- 
crimination. Variables such as behav- 
ior oscillation and response competition 
which produce noncorrelated errors be- 
tween two response systems may be 
among the reasons that all discrimina- 
tion is not conscious. But it should be 
clear from the previous section that if 
one wishes to take this position, it is 
necessary that he demonstrate that the 
observed partial correlation is not solely 
due to artificial restrictions upon the 
verbal discriminatory system. 

Implicit in the Lazarus and Mc- 
Cleary definition of subception is the 
equation of conscious awareness with a 
discriminated verbal report. Such a 
definition of awareness requires an op- 
erational control of any experiment 
attempting to demonstrate unconscious 
discrimination. This control consists of 
showing that the experiment provided 
the subjects with enough different verbal 


responses to identify separately each 
perceptual discrimination they were ca- 
pable of making. In our hypothetical 
experiment on square sizes, it would not 
be justifiable to conclude that our sub- 
jects were only capable of making two 
verbal discriminations of size in the 
range of sizes tested. Before such a 
conclusion could even begin to be justi- 
fied, we would need to run a control 
condition where subjects were permitted 
to use 10 or more different verbal re- 
sponses. 

To accept Lazarus and McCleary’s 
conclusion that discrimination was shown 
by the GSR in the absence of conscious 
awareness, we must be prepared to as- 
sume that a language consisting solely 
of 10 nonsense syllables is sufficient to 
describe the entire realm of subjective 
awareness. In fact, however, the ten- 
ability of such an assumption has been 
disproven by Bricker and Chapanis (1). 
In addition to recording the subject’s 
first response to a tachistoscopic expo- 
sure of a nonsense syllable, they also 
required the subject to give several al- 
ternative guesses. These guessing se- 
quences constitute an increase in the 
number of verbal responses permitted 
the subjects. When these guessing se- 
quences were taken into account, it was 
found that verbal discrimination was 
significantly greater than was indicated 
when only the subject’s initial response 
was used. In other words, if only the 
subject’s initial response was consid- 
ered, the amount of conscious discrimi- 
nation (as defined by Lazarus and Mc- 
Cleary) would be significantly under- 
estimated. 


SUMMARY 


The present paper has shown that the 
subception effect reported by Lazarus 
and McCleary can be formulated as a 
partial correlation between the GSR and 
the stimulus with the verbal response 
held constant. The general case where 
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such a partial correlation would be ob- 
tained is where both the GSR and verbal 
response are independently correlated 
with the stimulus, but not perfectly, 
and the error terms in these two re- 
sponse systems are not perfectly cor- 
related with each other. Several sources 
of noncorrelated error between the GSR 
and the verbal response systems were 
considered. 

It was argued that the Lazarus and 
McCleary experiment did not contain 
the necessary operations and controls to 
permit an interpretation of their data in 
terms of discrimination without verbal 
awareness. Such an interpretation re- 
quires the demonstration that the num- 
ber of verbal responses available to the 
subject was sufficient to reflect all the 
discrimination he was capable of mak- 
ing. The 10 nonsense syllables per- 
mitted the subjects as responses in the 
Lazarus and McCleary experiment were 


not sufficient to determine the subjects’ 
verbal discrimination capacity. 
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